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This  Health  and  Safety  Plan  (HASP)  has  been  written  for  use  by  Jacobs  Engineering  Group  (JEG) 
personnel  and  any  other  individuals  authorized  to  access  areas  where  site  control  is  established 
for  purposes  of  conducting  or  observing  field  work  in  accordance  with  this  HASP.  This  HASP  shall 
be  kept  onsite  during  field  activities  and  shall  be  reviewed  and  updated  as  necessary  to  reflect 
current  site  conditions  and  operations.  This  HASP  adopts  the  following  regulations  and  procedures 
with  which  the  Site  Health  and  Safety  Coordinator  (SHSC)  is  familiar: 

•  Applicable  federal,  state,  and  local  regulations  including  those  set  forth  in  29  CFR 
1910.120,  29  CFR  1910.1200  and  29  CFR  1910.134. 

•  Procedures  contained  in  the  work  plan  for  this  project. 

CLIENT  OR  OWNER:  United  States  Army 

PROJECT  NO:  35-E356-02 


PROJECT  MANAGER:  Francine  Gordon,  JEG 
OFFICE:  Washington.  DC 


SITE  NAME:  Aberdeen  Proving  Ground,  Edgewood  Area  (APG-EA) 


SITE  LOCATION:  Aberdeen  Proving  Ground,  MD  (Figure  1-1) 


» 


DATE  HEALTH  AND  SAFETY  PLAN  PREPARED:  October  1992 
DATE(S)  OF  INITIAL  VISIT:  To  Be  Determined 

DATE(S)  OF  SITE  WORK:  To  Be  Determined 
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Employee  Name 

Office 

Responsibility 

SHSC/FA-CPR 

Francine  Gordon 

Wash., DC 

Project  Manage-- 

FA-CPR 

Robert  Paquette 

Wash., DC 

Task  Manager 

FA-CPR 

To  Be  Determined 

Wash., DC 

Team  Leader 

FA-CPR 

To  Be  Determined 

Wash.,DC 

Team  Leader 

FA-CPR 

George  Moore 

Wash.,DC 

SHSC 

SHSC/FA-CPR 

To  Be  Determined 

Wash.,DC 

Enyironmenfal 

Scientist 

FA-CPR 

To  Be  Determined 

Wash., DC 

Enyironmental 

Scientist 

FA-CPR 

To  Be  Determined 

Wash.,DC 

Enyironmental 

Scientist 

FA-CPR 

2.2.2  Subcontractor's  Employees 


The  cemert  bond  logging  contrscfor's  (Walenco  geophysical  Sen/ices)  Health  and  Safety  Plan 
(Manual  for  Control  of  Radiation),  NRC  licer.se  and  the  authorization  of  the  Deputy  Installation 
Commander  are  included  in  Appendix  B. 

Employee  Name _ Employer _ Responsibility _ SHSC/FA-CPR 


To  Be  Determined 
To  Be  Determined 


2.3  PERSONNEL  RESPONSIBILITIES 


2.3.1  Project  Personnel 

Task  Manager  (TM) 


•  Coordinates  oyerall  planning  of  wo  k. 

•  Coordinates  superyision  of  work. 
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Field  Team  Leader  (FTL)  • 

•  Plans  technical  and  administrative  aspects  of  field  work, 

•  Authorizes  field  team  members  to  initiate  field  work. 

•  Supervises  technical  and  administrative  aspects  of  field  work.  ^ 

Site  Health  and  Safety  Coordinator  (SHSC) 

The  Site  Health  and  Safety  Coordinator  (SHSC)  is  selected  based  on  demonstrated  experience 
in  conducting  site  safety  operations  to  the  level  of  protection  anticipated  for  the  site.  The  * 

individual  is  an  experierioed  industrial  hygienist  whose  primary  responsibility  is  to  c  nrsee  field 
team  site-specific  Health  and  Safety  Plan  (HASP)  compliance.  The  SHSC; 


f 


Implements  the  HASP  and  informs  the  Task  Manager  of  any  conditions  or 
modifications  that  may  be  appropriate 

Performs  monitoring  as  required  by  the  HASP. 

Verifies  with  th«  Task  Manager  that  assigned  personnel  have  current  "Fit-For-Duty" 
medical  authorizations  and  have  received  appropriate  training. 

Determines  that  equipment  is  used  properly  and  is  calibrated  in  accordance  with 
manufacturer’s  instructions  or  other  standard  protocols,  and  that  the  results  a'’'^ 
properly  .'ecorded  and  filed. 

Provides  ongoing  review  of  protective  level  needs  as  project  work  is  perfonned, 
and  informs  the  Task  Manager  of  the  need  to  upgrade/downgrade  protection 
levels. 

Corrects  unsafe  or  potentially  unsafe  worki.ig  conditions,  or  stops  work  in 
emergencies  until  such  conditions  are  corrected.  Consults  with  Task  Manager  and 
Project  Manager  regaroing  circumstances  and  conditions  dictating  these  actions. 

When  not  on  site,  assigns  site  health  and  safety  responsibilities  to  qualified 
individual. 

Conducts  initial  and  daily  site  safety  briefings. 

Insures  that  the  hazard  communication  program  is  carried  out  onsite. 
lnc"roc  that  all  -quired  safety  equipment  is  on-site,  clean  and  operable. 

Determines  and  posts  the  locations  of  medical  facilities,  telephone  numbers  of 
emergency  personnel,  and  arranges  emergency  transportation  to  medical  facilities 
as  required. 

Conducts  preliminary  site  survey  to  detect  the  presence  of  any  obvious  hc^ards. 
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Conducts  on-site  air  monitoring  and  assists  independent  testing  laboratories  when  • 

laboratory  personnel  are  on-site. 

Notifies  appropriate  emergency  personnel  in  the  event  of  an  accident,  fire  or 
explosion. 

Has  the  authority  to  cease  any  operations  not  in  compliance  with  the  health  and 

safety  plan,  which  threaten  the  health  or  safety  of  on-site  personnel  or  the  general  • 

public,  or  which  may  cause  significant  impact  to  the  environment. 

Completes  and  submits  recordkeeping  forms  per  this  HASP  and  corporate  SOPs. 


Field  Team  Members 

The  field  team  includes  those  project  personnel  who  have  the  potential  to  be  exposed  to 
hazardous  or  toxic  substances  or  environments  during  the  course  of  field  activities.  Each 
member  of  the  team: 

• 

•  Performs  the  work  of  this  plan  as  directed  by  the  FTL  and  SHSC. 

•  Signs  the  Plan  Acceptance  Form,  thereby  indicating  that  he/she  has  read, 
understands,  and  will  abide  by  the  project  site-specific  Health  and  Safety  Plan, 

•  Takes  all  reasonable  precautions  to  prevent  injury  to  himself/herself  and  to  fellow 

workers.  • 

•  Reports  deviations  from  conditions  anticipated  in  the  safety  plan  and  reports 
accidents  or  unsafe  conditions  to  the  SHSC  for  action. 

2.3.2  Line  Management  •  Project  Manager  (PM),  Washington  Operations  Manager 

(WOM)  • 

•  Provide  TM  with  resources  to  execute  work. 

•  Assure  work  is  performed  in  accordance  with  JEG  program  policies  and 

procedures.  ^ 

2.3.3  Corporate  Health  and  Safety  Professionals 


Corporate  Health  and  Safety  Director  (CHSD) 

•  Develops  and  implements  JEG  corporate  Health  and  Safety  Program. 

•  Reviews  and  approves  site-specific  Health  and  Safety  Plans. 

•  Conducts  site  health  and  safety  audits. 
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JEG  Occupational  Medical  Consultant  (OMC); 

•  Prescribes  and  interprets  results  of  medical  examination  protocols  and  testing  for 
employees  who  pcrticipate  in  the  Occupational  Medical  Program. 

•  Provides  emergency  medical  consultation. 

2.4  EMPLOYEE  MEDICAL  SURVEILLANCE  AND  TRAINING 

The  SHSC  shall  authorize  individuals  to  access  areas  where  site  control  is  established  for 
purposes  of  conducting  field  work  in  accordance  with  this  HASP  only  if  current  certification 
of  their  medical  fitness,  training,  and  respirator  fit  test  are  in  accordance  with  29  CFR 
1910.120 

2.5  COMMUNICATIONS 

•  Health  and  safety  concerns  in  the  field  shall  be  brought  to  tne  attention  or  the 
SHSC  first. 

•  Health  and  safety  concerns  in  the  field  which  the  SHSC  is  unable  to  address 
satisfactorily  shall  be  brought  to  the  attention  of  the  CHSD. 

•  In  the  event  of  an  accidental  incident  or  emergency,  notify  responsible  personnel 
per  Subsection  10.6  of  this  HASP. 

2.5.1  Hazard  Communication 

To  satisfy  the  training  and  hazard  communication  requirements  of  applicable  federal  and 
state  regulations,  field  team  members  shall  be  provided  a  copy  of  this  HASP  and  agree  to 
abide  by  it  by  signing  Attachment  1 . 

2.5.2  Employee  Health  and  Safety  Briefing 

The  SHSC  shall  conduct  a  health  and  safety  briefing  prior  to  authorizing  individuals  access 
to  areas  where  site  control  is  established.  The  SHSC  shall  document  attendance  and  the 
topics  discussed,  including  at  least  the  following; 

•  Work  plan  and  individual  assignments. 
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•  Potential  hazards  of  the  work  to  be  performed  (Section  3.0  and  Attachments  5  and 
7). 

•  Site  controls  and  air  monitoring  action  levels  that  will  be  in  effect  onsite. 

•  Personal  protective  equipment  to  be  used. 

•  Communication  procedures,  including  evacuation/emergency  signals. 

•  Emergency  response/contingency  plan  and  rescue  operations. 

2.5.3  Daily  Meetings 

The  SHSC  shall  conduct  daily  health  and  safety  meetings  prior  to  authorization  being 
given  by  the  FTL  for  field  team  personnel  to  perform  field  work.  The  SHSC  shall 
document  attendance  and  the  topics  discussed,  including  at  least  the  following: 

•  Any  potential  hazards  of  the  work  to  be  performed  not  discussed  previously. 

•  Discussion  and  resolution  of  any  health  and  safety  concerns  or  problems  since  the 
previous  meeting. 
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3.1  SITE  ACCESS  AND  DESCRIPTION 

By  land:  Land  access  to  APG-EA  is  via  the  Maryland  Highway  24  exit  from  Interstate  95. 
Continue  east  on  Highway  24  to  the  main  gate.  Figures  3-1  and  3-2  provide  the  location 
of  the  Canal  Creek  Area  in  relation  to  the  APG-EA  Main  Gate. 

By  air:  All  sites  accessible  by  air. 

By  Water:  Restricted. 

APG-EA  is  located  in  southern  Harford  and  southeastern  Baltimore  counties  of  Maryland, 
near  the  head  of  the  Chesapeake  Bay.  APG-EA  is  drained  by  eight  rivers,  including  the 
Bush  and  Gunpowder  Rivers.  The  climate  at  APG-EA  is  moderated  by  its  proximity  to  the 
Chesapeake  Bay  and  the  Atlantic  Ocean.  Winters  are  generally  milder  than  in  the  inland 
areas.  The  area  receives  approximately  45  inches  of  rain  per  year,  with  maximum 
precipitation  in  August  and  minimum  precipitation  in  October.  The  mean  daily 
temperatures  range  from  34°  F  in  winter  to  75°  F  in  summer.  Summer  temperatures 
exceeding  90°  F  (with  high  humidity)  are  common. 

3.1.1  Historical  Background 

APG-EA  was  established  in  1917  as  the  Ordnance  Proving  Ground  and  designated  a 
formal  military  post  in  1919  (McMaster  1981).  Testing  of  ammunition  and  materiel  and 
operation  of  training  schools  began  in  1918.  Prior  to  World  War  II,  activities  at  APG-EA 
were  characterized  by  intense  research  and  development,  and  large-scale  testing  of  a 
wide  variety  of  munitions,  weapons,  and  materiel.  Just  before  and  during  World  War  II. 
the  pace  of  weapons,  munitions,  and  materiel  testing  increased  greatly.  During  the  war, 
personnel  strength  at  the  installation  exceeded  30,000.  Similar  but  smaller-scale  increases 
in  munitions  and  materiel  development  and  testing  activities  at  APG-EA  were  experienced 
during  the  Korean  and  Vietnam  conflicts. 
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Throughout  its  history,  APG-EA's  primary  mission  has  been  and  continues  to  be  the  testing 
and  development  of  weapons,  munitions,  vehicles,  and  support  materiel  relevant  to  military 
operations. 

3.1.2  Specific  Investigation  Sites 

This  HASP  addresses  field  activities  related  to  groundwater  sampling  in  the  Canal  Creek 
area.  The  specific  investigation  sites  are  described  in  the  Canal  Creek  RCRA  Facilities 
Assessment  and  the  Program  Development  Report  for  the  Canal  Creek  Area  of  APG-EA. 

3.2  CHEMICAL  HAZARDS  AND  CONTROL 

Hazardous  chemical  substances  at  the  site(s)  which  may  pose  an  occupational  health 
threat  are  identified  in  Table  3-1  under  Subsection  3.2.1.  Generic  chemical  hazard  profiles 
of  these  substances  by  groups  (e.g.,  metals,  corrosives,  petroleum  based  hydrocarbons, 
and  spent  ordnance  residues)  are  provided  as  Attachment  6  to  this  HASP.  More  detailed 
MSDS  information  for  the  specific  chemical  substances  discussed  in  the  profiles  is  also 
provided  as  Attachment  6  to  this  HASP.  Table  3-2  identifies  the  symptoms  and  effects  of 
overexposure  to  the  groundwater  contaminants. 

3.2.1  Hazardous  Chemical  Substances  of  Occupational  Health  Concern 

Table  3-1  identifies  contaminants  that  may  pose  an  occupational  health  threat.  For  each 
contaminant  identified,  the  following  information  is  summarized  for  quick  reference: 

•  Highest  value  noted  in  historical  groundwater  data. 

•  Applicable  allowable  exposure  limits. 

•  Ionization  Potential  (IP). 

Exposure  limits  and  ionization  potentials  were  obtained  from  a  variety  of  sources  including; 

•  NIOSH  publications. 

•  Dangerous  Properties  of  Industrial  Chemicals. 

•  Chemical  dictionaries;  and 

•  American  Conference  of  Governmental  Industrial  Hygienists  publications. 
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Table  3-1 

Contaminants  Identified  in  Historicai  Groundwater  Data 


Contaminant 

Highaat  Value  in 
QroumhMter 
(ppb) 

Benzaldehyde 

50.00 

Benzene 

396.00 

Benzoic  Acid 

6,190.00 

Benzothiazole 

51.50 

Benzyl  Alcohol 

7.08 

bis-(2-Chloroethyl)  ether 

6.40 

Bromine 

2.000.00 

4-Bromofluorobenzene 

150.00 

Bromodichloromethane 

2.50 

Bromoform 

1.73 

Butylbenzyl  phthalate 

100.00 

Carbon  tetrachloride 

20,000  00 

Carbon  disulfide 

170.00 

Chlorine 

977.000.00 

Chlorobenzene 

192.00 

Chloroe  thane 

153.00 

Chloroform 

82,10 

Chloromethane 

1.34 

cis  -1 .3-Dichloropropylene 

2.17 

cis  -1,2-Dichloroethylene 

3,000  00 

Cyclohexane 

1800 

Cyclohexene  oxide 

2.00 

1 ,2-Dlchlorobenzene 

43  40 

1 ,3-Dichlorobenzene 

0.732 

1 .4- Dichlorobenzene 

47.20 

1 ,2-Dichloroethane 

2,010.00 

1 , 1  -Dichloroethylene 

1,406.00 

1 ,2-Dichloroethylene 

971.00 

2.4-Dichlorophenoxyacetic  acid 

2.46 

Exposure 
(PEL  or  TLV) 


Ionization 

Potential 

(Ev) 


75 


10 


200 


5 


1 0  mg/m^ 
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Table  3-1  (Continued) 

Contaminants  Identified  in  Historical  Groundwater  Data 


cis-1 ,3-Dichloropropylene 


1 ,3-Dimethylbenzene 


Dimethyl  methylphosphonate' 


Diisopropyl  methylphosphonate 


Dithiane' 


2,6-DNT 


2-Ethyl-1-hexanol 


2-Ethylhexanoic  acid 


Ethylbenzene 


Fluorine 


2-Fluorophenol 


Hexachloroethane 


Hydrochloric  acid 


4-Hydroloxy-3-methyoxybenzaldeheyde 


Lead 


Mercury 


Methylphosphonic  acid 


Mathyl  isobutyl  Ketone 


Methyl  ethyl  ketone 


Methylene  chloride 


2-Methylnaphthalene 


2-Methylphenol 


Nitrobenzene 


1 .4-Oxathiane’ 


p-chlorophenylmethyl  sulfide' 


Pentachloroethane 


Phenol 


HIghMt  Value  in 
jQroundtwatar 
(PPb) 


3.00 


3.00 


105.00 


172.00 


8,400.00 


2.26 


3.00 


8.00 


13.3 


1,052.00 


10.00 


2.57 


Exposure  Ionization 

Limit***  Potential 

(PEL  or  TLV)  (Ev) 


30.00 


41.00 


3.03 


1,390.00 


100.00 


12.00 


143  00 


4.13 


13.40 


200.00 


720.00 


22.00 


40.00 


25.10 
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Table  3-1  (Continued) 

Contaminants  Identified  in  Historical  Groundwater  Data 


2-Propanol 


Naphthalene 


Nickel 


Nitric  Acid 


RDX 


Sodium  hydroxide 


Sulfuric  acid 


1 ,2,3-T  richlorobenzene 


T  etrachloroethylene 


Thiodiglycol 


2,4,6-TNT 


Toluene 


trans-1 ,3-Dichloropropylene 


trans-1 ,2-Dichloroethylene 


2.4,5-Tribromophenol 


2.4,6-Tribromophenol 


1 .2,4-T  richlorobenzene 


T  richlorofluoromethane 


1 , 1 , 1  -T  richloroethane 


1 ,1 ,2-Trichloroethane 


Trichloroethylene 


Vinyl  chloride 


Xylene 


HighMt  Value  In 
Proundwater 
(PPb) 


18.50 


4,720.00 


110,000.00 


2.94 


17,800.00 


0.845 


100.00 


30.00 


50.00 


6.94 


2.10 


106.00 


106.00 


8,710.00 


248.00 


19,400.00 


Expoaura 
Limit*- 
(PEL  or  TLV) 

Ionization 

Potentiai 

(Ev) 

400 

10.10 

10 

8.12 

1  mg/rr,’ 

5  mg/m“ 

11.95 

11.00 


9.45 


9.99 


8.44-8.56 


Chemical  agent  degradation  product 
Sample  preservative 
PPM  except  where  noted 
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Table  3-2 

Symptoms  and  Effects  of  Groundwater  Contaminants 


CONTAMINANT 


SYMPTOMS  AND  EFFECTS 


Benzaldehyde 


An  allergen;  mild  local  anesthetic:  skin  irritant  causing  contact 
dermatitis;  central  nervous  system  depressant  in  small  doses  and 
convulsions  in  larger  doses. 


Benzene 


Narcotic:  euphoria:  somnolence;  fatigue:  nausea:  giddiness: 
headache;  mucous  membrane  irritation;  anorexia:  bone  marrow 
depressant:  carcinogen  and  human  poison  by  Inhalation  and  perhaps 
skin  contact. 


Benzoic  acid 


Skin  irritant:  severe  eye  irritant:  dyspnea:  allergic  dermatitis: 
moderately  toxic  by  ingestion  and  skin. 


Benzothiazole 


Poison  by  intraperitoneal.  intravenous,  and  other  routes. 


Benzyl  alcohol 


Moderate  skin  and  severe  eye  Irritant:  poison  by  ingestion: 
moderately  toxic  by  inhalation  and  skin  contact. 


bis-(2-Chloroethyl)  ether 


Narcotic:  dizziness:  drowsiness:  headache:  nausea;  mucous 
membrane,  eye  and  skin  irritant;  poison  by  inhalation,  ingestion,  and 
skin  contact:  experimental  carcinogen  and  tumorigen 


Lachrymator;  dizziness;  headache:  cough;  pulmonary  edema: 
abdominal  pain:  measles-like  eruptions:  depression:  severe  skin,  eye, 
mucous  membrane  irritant:  toxic  by  ingestion.  Inhalation  and  skin 
contact. 


4-Bromofluorobenzene 


Lachrymator:  anesthetic:  dizziness:  nausea;  eye  and  skin  irritant:  toxic 
by  inhalation,  ingestion,  and  skin  contact. 


Bromodichloromethane 


Sedation;  flaccid  muscle  tone:  ataxia;  sleepiness;  tremors;  toxic  by 
inhalation  and  ingestion;  experimental  carcinogen. 


Bromoform 


Lachrymator,  anesthetic;  dizziness:  nausea:  eye  and  respiratory 
system  irriteutt;  central  nervous  system  depressant;  toxic  by  ingestion 
and  inhalation:  experimental  neoplastigen. 


Butylbenzyl  phthalate 


Skin,  eye,  and  respiratory  system  irritant;  toxic  by  ingestion, 
inhalation,  and  skin  contact. 


Carbon  tetrachloride 


Carbon  disulfide 


Nausea;  skin  and  eye  irritant;  pupillary  constriction:  coma;  tremors: 
CNS  depressant:  poison  by  ingestion:  toxic  by  inhalation: 
experimental  carcinogen,  neoplastigen,  tumorigen,  teratogen. 

Skin  bums:  dermatitis:  dizziness:  headache:  fatigue:  psychosis: 
Parkinson-like  symptoms:  ocular  changes:  gastritis:  poison  by 
ingestion  and  toxic  by  Inhalation. 
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Table  3>2 

Symptoms  and  Effects  of  Groundwater  Contaminants  (Continued) 

» 

CONTAMINANT 

SYMPTOMS  AND  EFFECTS 

Chlorine 

Strong  irritant  to  eyes,  mucous  membranes,  skin,  and  respiratory 
system;  pulmonary  edema:  cough;  lachrymator;  nausea,  dizziness; 
toxic  by  inhalation. 

» 

Chlorobenzene 

Irritant  to  skin,  eyes,  respiratory  system;  drowsiness:  incoordination; 
narcotic;  poison  by  ingestion;  experimental  teratogen. 

Chloroethane 

Irritant  to  skin,  eyes  and  respiratory  system;  sleepiness:  excitement; 
pulmonary  edema;  toxic  by  inhalation,  ingestion,  and  skin  contact 

Chloroform 

Hallucinations;  nausea:  fatigue;  disorientation;  headache,  skin  and 
eye  irritant;  anesthetic:  poison  by  ingestion  and  inhalation:  suspected 
carcinogen 

Chloromethane 

Nausea:  convulsions:  narcotic;  mild  imtant;  dizziness:  incoordination; 
diplopia;  contusion;  drowsiness;  mildly  toxic;  expenmental  teratogen 

p-Chlorophenylmethyl  sulfide 

Eye  irritant;  poison  by  ingestion;  toxic  by  skin  contact. 

Cyclohexane 

Irritant  to  eyes  and  respiratory;  system;  dermatitis;  drowsiness: 
narcotic:  coma;  toxic  by  ingestion  and  inhalation 

Cyclohexene  oxide 

Eye.  skin  and  respiratory  system  irritant;  drowsiness;  toxic  by 
ingestion,  skin  contact,  and  inhalation;  expenmental  tumorigen 

• 

cis-1 ,2-Dichchloroethylene 

Narcotic;  mild  irritant;  mildly  toxic  by  inhalation  and  ingestion 

1 .2-Dichlorobenzene 

Eye.  skin  and  mucous  membrane  irritant;  poison  by  ingestion  and 
intervenous;  toxic  by  inhalation,  suspected  carcinogen 

1 .3-Dichlorobenzene 

Eye.  skin  and  respiratory  system  irritant:  systemic  effects  by 
ingestion;  poison  by  ingestion;  toxic  by  inhalation;  mutagen 

1 .4-Dichlorobenzene 

Eye,  skin  and  respiratory  system  irritant;  systemic  effects  by 
ingestion;  decreased  motility/constipation;  changes  periorbital 
swelling;  profuse  rhinitis:  nausea:  anorexia:  jaundice:  cirrhosis;  poison 
by  unspecified  route;  toxic  by  inhalation;  mutagen 

» 

1 .2-Dichloroethane 

Flaccid  paralysis:  somnolence:  cough,  jaundice:  nausea: 
hypermotility;  diarrhea,  stomach  ulcers/bleeding:  changes  in  heart 
rate:  cyanosis,  coma;  poison  by  ingestion,  toxic  by  inhalation  and 
skin. 

1 . 1  -Dichloroethylene 

Anesthetic;  liver  and  kidney  changes;  poison  by  inhalation  and 
ingestion. 

» 
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Symptoms  and  Effects  of  Groundwater  Contaminants  (Continued) 

CONTAMINANT  SYMPTOMS  AND  EFFECTS 


1 .2-Dichloroethylene  Narcotic;  irritant  to  eyes  and  respiratrry  system:  liver  and  kidney 

damage:  toxic  by  inhalation  and  ingestion:  suspected  carcinogen. 

trans-1 ,2-Dichlcroethylene  Irritant  to  eyes  and  respiratory  system;  central  nervous  system 

depressant:  toxic  by  ingestion  and  inhalation. 

2,4-Dichlorophenoxydcetic  acid  Skin  and  severe  eye  irritant;  nausea:  somnolence:  convulsions;  coma: 

poison  by  ingestion:  toxic  by  skin  contact. 

cis-1,3-Dichloropropylene  Anesthetic:  narcotic;  skin  and  eye  irritant;  toxic  by  ingestion  and  skin 

contact. 

Skin  and  eye  irritant;  toxic  by  ingestion  and  inhalation. 

Savere  eye  and  skin  irritant,  ataxia:  irritability:  changes  in  motor 
activity:  toxic  by  inhalation,  ingestion,  and  skin  contact. 

Suspected  carcinogen 

Moderately  toxic  by  ingestion. 

Irritant  to  mucous  membranes  and  respiratory  system:  tremors; 
ataxia:  dyspnea:  toxic  by  inhalation  and  ingestion. 

Skin  irritant:  anoxia:  cyanosis:  anemia:  jaundice:  poison  by  Ingestion. 

Severe  eye  and  moderate  skin  irritant;  toxic  hy  ingestion,  skin,  routes 

Skin  and  severe  eye  irntant;  toxic  by  skin  and  ingestion. 

Eye  and  skin  irritant;  eye,  sleep  and  nulmc/nary  changes;  toxic  by 
ingestion  inhalation,  and  skin. 

Severe  irritant  to  skin,  eyes  and  mucous  membranes:  pulmonary 
edema:  laryngeal  and  broncnial  spasms:  poiscr'  gas;  toxic  by 
inhalation. 

2  Fluorophenol  Irritant  to  skin,  eyes  and  respiratory  system:  dyspnea:  toxic  by 

inhalation,  ingestion  and  skin  contact 

Hexachloroethane  Eye  irritant;  liver  damage;  toxic  by  ingestion 

Hydrochloric  acid  Highly  corrosive  irritant  to  skin,  eyos,  and  mucous  membranes: 

poison:  toxic  by  inhalation  and  ingestion 

4-Hydroxy-3-methoxybenzaldehyde  Skin  ind  severe  eye,  mucous  membrane  and  respiratory  system 

irritant:  anesthetic:  toxic  by  inhalation,  ingestion  and  skin  contact. 
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Table  3-2 

Symptoms  and  Effects  of  Groundwater  Contaminants  (Continued) 

• 

CONTAMINANT 

SYMPTOMS  AND  EFFECTS 

Lead 

Lo:  s  of  appetite;  anemia:  malaise;  insomnia:  gingival  lead  line:  eye 
irrinnt;  headache:  irritability:  constipation;  mi  scle/joint  pains;  tremors; 
flaccid  paralysis  without  anesthesia:  hallucinations:  hypotension: 
distorted  perceptions:  muscle  weakness:  gastritis:  liver  damage, 
cerebral  edema:  poison  by  ingestion;  toxic  by  inhalation;  suspected 
carcirKigen. 

• 

Methyl  ethyl  ketone 

Irritant  to  eyes.  nose,  and  respiratory  system;  headache:  dizziness: 
nausea;  toxic  by  ingestion,  inhalation,  and  skin  contact. 

• 

Methyl  isobjtyl  ketone 

Eye  and  mucous  membrane  irritant;  headacP!;:  narcotic;  nausea: 
dermatitis:  coma;  toxic  by  ingestion  and  inhalation. 

Methylphosphonic  acid 

Eye  and  skin  irritant:  toxic  by  ingestion  and  inhalation. 

Methylene  chloride 

Fatigue,  weakness:  sleepiness:  lightheadedness:  limb  numbness 
nausea;  skin  and  eye  irritant;  toxic  by  inhalation,  ingestion,  and  skin 
contact:  suspected  carcinogen 

• 

2-^lathylnapthalene 

Irritant  to  eyes.  skin,  and  respiratory  system;  toxic  by  ingestion. 

2-Methylphenol 

Skin,  eye  and  respiratory  system  irritant;  confusion;  depression: 
respiratory  failure:  dyspnea. 

» 

Naphthalene 

Skin  and  eye  irritant;  headache;  confusion;  excitsment:  malaise: 
nausea;  abdominal  pain;  profuse  sweating;  jaundice;  hemoglobinuria: 
kidney  failure:  poison  by  ingestion;  toxic  by  skin  contact  and 
inhalation. 

Nitric  acid 

Corrosive  to  skin.  eyes,  mucous  membranes  and  teeth;  delayed 
pulmonary  edema;  pneumonitis  and  bronchitis;  poison  by  ingestion; 
toxic  by  inhalation  and  skin  contact 

» 

Nitrobenzene 

Anesthetic;  respiratory  stimulant;  vascular  changes;  anoxia;  irritant  to 
eyes  and  skin;  anemia;  toxic  by  ingestion,  inhalation,  and  skin 
contact. 

1 .4-Oxathiane 

Skin  and  eye  irritant:  toxic  by  ingestion  and  inhalation 

» 

Pentachloroethane 

Nausea;  abdominal  pain;  tremors;  jaundice;  irritant;  dermatitis;  poison 
by  inhalation;  toxic  by  ingestion. 

Phenol 

Severe  eye  and  skin  irritant:  corrosion  of  mucous  membranes; 
anorexia;  weakness:  muscle  pain;  dark  urine;  cyanosis;  ochronosis 
tremors;  convulsio.is;  twitches;  poison  by  ingestion;  toxic  by 
inhalation. 

» 

2- Propanol 

Irritant  to  eyes.  nose,  throat,  drowsiness,  dizziness;  headache  dry 
skin;  toxic  by  inhalation,  skin  contact:  ingestion 
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Symptoms  and  Effects  of  Groundwater  Contaminants  (Continued) 

CONTAMINANT  SYMPTOMS  AND  EFFECTS 


BOX 

Sodium  hydroxide 

Sulfunc  acid 

T  etrachloroethylene 

Thiodiglycol 

2,4,6-TNT 

Toluene 

2.4.5- Tribromophenol 

2.4.6- Tribromophenol 

1 .2.3- Trichlorben2ene 

1 .2.4- T  nchlorbenzene 
1 , 1 , 1  -T  richloroethane 


1 , 1 .2-T  richloroethane 


T  nchloroftuoromethane 


Corrosive  to  skin,  eyes,  and  mucous  membranes,  central  nervous 
system  stimulant:  muscle  twitching;  seizures;  poison  by  ingestion: 
toxic  by  inhalation  and  skin  contact. 

Corrosive  to  eyes,  skin,  mucous  membranes:  pneurtKinitis:  temporary 
loss  of  hair;  toxic  by  ingestion  and  inhalation; 

Corrosive  to  eyes,  skin,  mucous  membranes  and  teeth;  throat  irritant; 
pulmonary  edema  and  bronchitis;  tracheobronchitis;  conjunctivitis; 
emphysema;  poison  by  ingestion  and  toxic  by  inhalation 

Irritant  to  eyes,  nose,  throat;  nausea,  vertigo;  dizziness:  incoherence; 
headache;  somnolence;  skin  erythema,  flushed  face  and  neck;  toxic 
oy  inhalation. 

Skin  and  eye  irritant;  toxic  by  ingestion 

Jaundice:  cyanosis:  sneezing:  sore  throat;  peripheral  neuropathy, 
muscle  pain:  dermal  sensitizer;  anemia;  leukocytosis:  cardiac 
irregularities;  toxic  by  ingestion,  inhalation,  and  skin  contact. 

Eye  irritant;  fatigue,  weakness:  euphoria;  confusion;  dizziness: 
headache:  dilated  pupils:  lacrimation;  nervousness:  muscle  fatigue; 
insomnia;  paresthesia;  dermatitis;  toxic  by  inhalation  and  skin  contact. 

Strong  eye,  skin,  and  mucous  membrane  and  respiratory  system 
irritant:  poison  by  ingestion:  toxic  by  inhalation;  dermally  absorbed. 

Strong  eye,  skin,  and  mucous  membrane  and  respiratory  system 
irritant:  poison  by  ingestion;  toxic  by  Inhalation;  dermally  absorbed. 

Skin  and  eye  irritant;  toxic  by  ingestion  and  inhalation. 

Skin  and  eye  irritant;  toxic  by  ingestion  and  inhalation 

Conjunctivitis;  hallucinations;  decreased  motor  activity;  euphoria; 
irritability:  aggression;  diarrhea:  hypermotility;  nausea:  proarrhythmic 
sensitizer  to  epinephrine;  cardiac  arrest;  skin  and  severe  eye  irritant; 
toxic  by  ingestion,  skin  contact  and  inhalation. 

Irritant  to  eyes.  nose,  skin,  and  lungs;  central  nervous  system 
depressant;  narcotic;  poison  by  ingestion:  toxic  by  inhalation  and  skin 
contact;  experimental  carcinogen. 

Conjunctivitis;  fibrosing  alveolitis:  narcosis;  anesthetic;  liver  changes; 
poison  by  inhalation 


» 


» 


» 
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Symptoms  and  Effects  of  Groundwater  Contaminants  (Continued) 

CONTAMINANT  SYMPTOMS  AND  EFFECTS 


Trichloroethylene 


Vinyl  Chloride 


Xylene 


Headache;  vertigo;  disturbed  vision;  tremors;  jaundice:  hallucinations: 
somnoierice;  nausea;  eye  and  skin  irritant;  cardiac  arrhythmia;  ^ 

narcotic  and  anesthetic;  paresthesia;  toxic  by  Ingestion,  skin  contact, 
and  inhalation:  experimental  carcinogen. 

Severe  irritant  to  skin.  eyes,  and  mucous  membranes;  weakness: 
abdominal  pain;  gastrointestinal  bleeding;  hepatomegaly;  cyanosis: 
anesthetic:  poison  by  inhalation  and  toxic  by  ingestion  and  skin 

contact;  experimental  carcinogen  I 

Skin,  nose,  throat,  and  severe  eye  irritant:  dizziness:  excitement, 
drowsiness;  incoherence;  staggering  gait;  corneal  vacuolization; 
anorexia;  nausea:  abdominal  pain;  toxic  by  ingestion,  inhalation,  and 
skin  contact. 


» 


» 


» 
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3.3  DETAILED  BIOLOGICAL  AND  PHYSICAL  HAZARDS  AND  CONTROLS 

This  section  discusses  the  hazards  that  may  be  present  on  site,  the  procedures  to  avoid 
exposures,  the  symptoms  associated  with  each  hazard,  and  the  appropriate  first  aid 
treatment.  These  hazards  include  temperature  extremes,  sharp  objects,  poisonous  plants, 
insects,  snakes,  slipping,  tripping  and  falling,  and  chemical  agents  such  as  nerve  agents, 
blood  agents,  choking  agents,  incapacitating  agents,  irritant  or  riot  control  agents,  vomiting 
agents  and  blistering  agents. 

3.3.1  Temperature  Extremes 

3.3.1 .1  Heat  Stress.  The  most  common  type  of  heat-related  hazard  that  affects 
all  field  personnel  is  heat  stress.  Under  this  condition,  the  body’s  physiological 
processes  fail  to  maintain  a  normal  body  temperature  because  of  excessive  heat. 

A  number  of  physical  reactions  can  occur  from  this  condition  ranging  from  mild 
reaction  such  as  fatigue,  irritability,  anxiety,  and  decreased  concentration,  dexterity, 
or  movement,  to  a  severe  reaction  which  may  be  fatal.  The  following  are 
examples  of  heat-related  stress  that  may  be  encountered. 

Heat  Rash:  caused  by  continuous  exposure  to  heat  and  humid  air  and 
aggravated  by  chaffing  clothes.  Symptoms  include  a  decreased  ability  to  tolerate 
heat. 

Heat  Cramps:  caused  by  profuse  perspiration  with  inadequate  fluid  intake  and 
chemical  replacement  (especially  electrolytes).  Signs:  muscle  spasms  and  pain  in 
the  extremities  and  abdomen. 

Heat  Exhaustion:  caused  by  increased  stress  on  various  organs  to  meet 
increased  demands  to  cool  the  body.  Signs:  shallow  breathing;  pale,  cool,  moist 
skin;  profuse  sweating;  dizziness  and  lassitude. 


» 
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Heat  Stroke:  life  threatening;  the  most  severe  form  of  heat  stress  and  is  life 
threatening.  Body  must  be  cooled  immediately  to  prevent  severe  injury  and/or 
death.  Signs  and  symptoms  are:  red,  hot,  dry  skin,  no  perspiration:  nausea; 
dizziness  and  confusion;  strong,  rapid  pulse;  coma.  If  an  individual  exhibits  the 
above  heat-related  symptoms,  immediately  call  military  17  or  commercial  676-0960 
and  treat  for  heat  stress  as  indicated  on  next  page. 

Heat  Stress  Avoidance  Procedures: 

Below  are  the  preventive  measures  that  will  be  followed  to  avoid  heat  stress 
related  illnesses. 


Workers  will  be  encouraged  to  drink  18  ounces  of  water  before 
beginning  work,  such  as  in  the-  morning  or  after  lunch.  Provide 
disposable,  4-ounce  cups,  and  water  that  is  maintained  at  50-60  degrees 
F.  Urge  workei^  to  drink  1-2  of  these  cups  of  water  every  20  minutes 
for  a  total  of  1-2  gallons  per  day.  Provide  a  cool,  preferably  air 
conottioned  area  for  rest  breaks.  Since  alcohol  and  coffee  are  diuretics, 
the  use  of  alcohol  in  non-working  hours  will  be  discouraged  as  will  the 
intake  of  coffee  during  working  hours. 

Workers  will  be  monitored  for  signs  of  heat  stress. 

Workers  will  be  acclimated  to  site  work  conditions  by  slowly  increasing 
workloads,  i.e.,  do  not  begin  site  work  activities  with  extremely 
demanding  activities. 

To  the  extent  possible,  in  hot  weather,  field  activities  will  be  conducted  in 
the  early  morning  or  evening. 

Adequate  shelter  will  be  available  to  protect  personnel  against  heat,  as 
well  as  rain,  cold,  or  snow,  all  of  which  can  decrease  physical  efficiency 
and  increase  the  probability  of  both  heat  and  cold  stress. 

Good  personal  hygiene  standards  will  be  maintained  by  frequent 
changes  of  chthing  and  showering.  Clothing  will  be  permitted  to  dry 
during  rest  periods.  Persons  who  notice  skin  problems  should 
immediately  consult  medical  personnel. 
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Heat  Stress  Monitorinc 


Heat  stress  monitoring  will  be  initiated  when  the  ambient  air  temperature  reaches 
70°  F  and  work  activities  require  the  use  of  impermeable  personal  protective 
equipment.  Workers  who  are  acclimatized  to  hot  conditions,  or  who  are  engaged 
in  less  physically  strenuous  tasks  may  be  less  susceptible  to  heat  related  stresses. 
As  a  precaution,  all  workers  will  be  routinely  monitored  for  heat  stress.  (For  a 
more  detailed  discussion  of  heat  stress  monitoring  requirements,  refer  to  Appendix 
8,  Attachment  7.) 


Heat  Stress  monitoring  will  be  initiated  by  the  SHSC  in  the  following  way: 


» 


I 


•  Obtain  body  temperature  using  an  oral  thermometer.  Temperatures 

should  be  taken  at  each  break  before  individual  drinks  any  fluid  or  when  I 

heat-related  symptoms  are  noticed  or  suspected.  The  thermometer 
should  be  placed  under  the  tongue  for  3  minutes. 

—  If  the  oral  temperature  exceeds  99.6°  F,  reduce  the  next  work 
cycle  by  1/3  without  changing  the  length  of  the  rest  period. 

—  If  the  oral  temperature  exceeds  99.6°  F  at  the  beginning  of  the  . 

next  rest  period,  decrease  the  time  in  the  following  work  cycle  by 

1/3. 

—  Do  not  permit  a  worker  to  wear  a  semi-permeable  or  impermeable 
garment  when  oral  temperature  exceeds  100.6°  F. 

•  Obtain  heart  rate  by  counting  the  radial  pulse  during  a  30-second  or  1- 

minute  period  as  early  as  possible  in  the  rest  period.  * 

—  If  the  heart  rate  exceeds  110  beats  per  minute  at  the  beginning  of 
the  rest  period,  shorten  the  time  of  the  next  work  cycle  by  1/3 
without  changing  the  rest  period. 

—  If  the  heart  rate  still  exceeds  100  beats  per  minute  at  the  beginning 

of  the  next  rest  period,  shorten  the  time  of  the  next  work  cycle  by  » 

1/3. 

•  Obtain  a  rough  estimate  of  body  water  loss  by  weighing  individuals  on 
a  scale  accurate  to  +/-  0.25  pound  at  the  beginning  and  end  of  each 
work  day  to  see  if  sufficient  fluids  are  being  taken  in  to  prevent 
dehydration.  Weights  should  be  taken  while  the  individuals  wear  similar 

clothing.  The  body  water  loss  should  not  exceed  1 .5  percent  of  total  * 

body  weight  loss  during  the  work  day. 
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First  Aid  For  Heat  Stress 

First  Aid  procedures  for  heat  cramps  and  heat  exhaustion  include: 

•  get  person  out  of  heat  and  into  a  cooler  place; 

•  put  victim  in  the  shock  position  and  remove  or  loosen  clothing;  treat  for 
shock,  if  necessary; 

•  if  the  victim  is  fully  conscious  and  can  tolerate  it,  give  the  victim  one-half 
glass  of  water  to  drink  every  15  minutes; 

•  call  military  17  or  commercial  676-0960. 

Heat  stroke  is  a  life-threatening  situation.  First  aid  is  to  get  the  person  out  of  the 
heat,  call  Military  17  or  commercial  676-0960,  immerse  the  victim  in  a  cool  bath, 
and  treat  for  shock. 

3.3.1. 2  Cold  Stress.  JEG  personnel  will  be  instructed  on  the  signs  and 
symptoms  of  cold  stress  and  on  the  methods  of  preventing  cold-related  disorders. 
The  two  major  cold-related  disorders  are  frostbite  and  hypothermia.  The  general 
symptoms  are  indicated  below: 

Frostbite:  Sudden  blanching  of  the  skin  progressing  to  skin  with  a  waxy  or  white 
appearance  which  is  firm  to  the  touch,  but  the  tissue  beneath  the  skin  is  resilient. 

Hypothermia:  The  symptoms  of  systemic  hypothermia  are  usually  exhibited  in  five 
stages  as  follows: 

1.  Shivering; 

2.  Apathy,  listlessness,  drowsiness,  and  (sometimes)  rapid  cooling  of  the  body  to 
less  than  95°  F; 

3.  Unconsciousness,  glassy  stare,  slow  pulse,  and  slow  respiratory  rate; 

4.  Freezing  of  the  extremities;  and 

5.  Death. 


ft 
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JEG  personnel  will  watch  for  signs  of  frostbite  and  hypothermia  in  themselves  and  other 
field  team  members.  If  temperatures  drop  below  20°  F,  as  measured  by  the  wind  chill 
index,  field  personnel  will  be  required  to  wear  thermal  clothing.  Field  activities  will  be 
curtailed  if  the  equivalent  wind  chill  temperature,  as  shown  on  the  Wind  Chill  Chart  (Figure 
3-3)  page,  is  below  0°  F,  unless  the  activity  is  of  an  emergency  nature. 

3.3.2  Sharp  Objects 

Sharp  Objects  Avoidance  Procedures 

Awareness  of  site  surroundings  is  the  best  procedure  for  avoiding  sharp  objects.  To 
reduce  the  risk,  steel  toe/shank  boots  will  be  worn  by  all  field  personnel  and  observers. 

First  Aid  For  Sharp  Objects 

Accidents  involving  sharp  objects  usually  result  in  bleeding  injuries.  First  Aid  procedures 
for  bleeding  injuries  include  direct  pressure  and  elevation  of  the  wound.  If  this  technique 
does  not  stop  the  bleeding,  apply  pressure  to  the  pressure  points  and  transport  individual 
to  the  appropriate  medical  facility  for  treatment.  If  the  injury  is  life-threatening,  call  military 
17  or  commercial  676-0960. 

3.3.3  Poisonous  Plants 

Poisonous  Plant  Avoidance  Procedures 


I 


» 


I 


» 


»  i 


» 


Poison  ivy,  poison  oak,  and  poison  sumac  are  identified  by  three  or  five  leaves  radiating  I 

from  a  stem.  Poison  ivy  is  a  vine,  while  oak  and  sumac  are  bush-like.  The  plant  tissues 
have  an  oleoresin  which  is  active  in  live,  dead  and  dried  parts.  The  oleoresin  may  be 
carried  via  smoke,  dust,  contaminated  clothing,  and  animal  hair. 
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Signs  and  symptoms  include  redness,  swelling,  and  sometimes  intense  itching.  Blisters 
form  during  the  subsequent  24  hours.  Crusting  and  scaling  occurs  within  a  few  days.  In 
the  absence  of  complications,  healing  is  complete  in  about  ten  days.  Wash  any  exposed 
skin  with  a  mild  soap  and  water,  but  do  not  scrub  the  area. 

3.3.4  Insects  and  Ticks 

Ants,  Bees,  Wasps  and  Hornets 

Stings  of  these  insects  are  responsible  for  more  deaths  in  the  United  States  than  bites  and 
stings  of  ail  other  venomous  creatures.  This  is  due  to  sensitization  by  the  victim  to  the 
venom  from  repeated  stings,  which  can  result  in  anaphylactic  reactions.  The  stinger  may 
remain  in  the  skin  and  should  be  removed  by  teasing  or  scraping  rather  than  pulling.  An 
ice  cube  placed  over  the  sting  will  reduce  pain.  An  analgesic-corticosteroid  lotion  is  often 
useful.  People  with  known  hypersensitivity  to  such  stings  should  carry  a  kit  containing  an 
antihistamine  and  epinephrine. 

Ticks  and  Tickborne  Diseases 


Lyme  Disease  and  Rocky  Mountain  Spotted  Fever: 

Lyme  disease  is  an  illness  caused  by  a  bacterium  which  may  be  transmitted  by  the  bite  of 
the  tick  Ixodes  dammini,  commonly  referred  to  as  the  deer  tick.  Not  all  ticks  are  infected 
with  the  bacterium;  however,  when  an  infected  tick  bites,  the  bacterium  is  passed  into  the 
bloodstream  of  the  host  where  it  multiplies.  The  deer  tick  is  commonly  found  onsite  living 
in  grassy  and  wooded  areas  feeding  on  mammals  such  as  mice,  shrews,  raccoons, 
opossums,  deer,  and  humans. 
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The  illness  typically  occurs  in  the  summer  and  is  characterized  by  a  slowly  expanding  red 
rash  that  develops  in  a  few  days  to  a  few  weeks  after  the  bite  of  an  infected  tick.  This 
may  be  accompanied  be  flu-like  symptoms  along  with  headache,  stiff  neck,  fever,  muscle 
aches,  and/or  general  malaise.  At  this  stage,  treatment  by  a  physician  usually  is  effective. 

If  left  alone,  these  early  symptoms  may  disappear,  but  more  serious  problems  may  follow. 
The  most  common  late  symptom  of  the  untreated  disease  is  arthritis.  Other  problems 
which  may  occur  include  meningitis,  neurological  abnormalities,  and  cardiac  abnormalities. 

It  is  important  to  note  that  some  people  do  not  get  the  characteristic  rash  and  progress 
directly  to  the  later  manifestations.  Treatment  of  later  symptoms  is  more  difficult  than  early 
symptoms  and  is  not  always  successful. 

Rocky  Mountain  spotted  fever  disease  is  transmitted  by  the  infected  dog  tick,  Dermacentor 
variabilis  and  is  common  in  the  eastern  and  southern  United  States.  It  is  important  to  note 
that  the  dog  tick  is  significantly  larger  than  the  deer  tick,  previously  discussed.  Nearly  all 
cases  of  rocky  mountain  spotted  fever  occur  in  the  spring  and  summer,  generally  several 
days  after  exposure  to  infected  ticks.  The  onset  of  illness  is  abrupt,  often  with  high  fever, 
headache,  chills,  and  severe  weakness.  After  the  fourth  day  of  fever,  victims  develop  a 
spotted  pink  rash,  which  usually  starts  at  the  hands  and  feet  and  gradually  extends  to  most 
of  the  body. 

Tick  Avoidance  Procedures: 

When  in  an  area  suspected  of  harboring  ticks  (grass,  bushes,  woodland)  the  following 
precautions  can  minimize  the  chances  of  being  bitten  by  a  tick; 

•  Wear  TYVEX  suits  with  taped  cuffs  and  sleeves. 

•  Wear  light  colored  clothing  so  ticks  can  be  easily  spotted. 

•  Wearing  tick  repellents  may  be  useful. 

•  Inspect  clothing  frequently  while  in  tick  habitat. 
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Inspect  your  head  and  body  thoroughly  when  you  return  from  the  field.  Removal  of  ticks  is 
best  accomplished  using  small  tweezers.  Do  not  squeeze  the  tick’s  body.  Grasp  it  where 
the  mouth  parts  enter  the  skin  and  tug  gently,  but  firmly,  until  it  releases  its  hold  on  the 
skin.  Save  the  tick  in  a  jar  labeled  with  the  date,  body  location  of  the  bite,  and  the  piace 
where  it  may  have  been  acquired. 

Wipe  the  bite  thoroughly  with  an  antiseptic  and  seek  medical  attention  as  soon  as 
possible.  The  various  stages  and  symptoms  of  both  diseases  are  well  recognized  and  if 
detected,  can  be  treated  with  antibiotics.  Early  detection  and  treatment  with  antibiotics 
significantly  reduces  the  severity  of  both  Lyme  disease  and  Rocky  Mountain  spotted  fever. 

SPIDERS 


Almost  all  of  the  30,000  species  of  spiders  are  venomous,  but  only  a  relatively  small 
number  have  fangs  long  and  strong  enough  to  penetrate  the  human  skin.  Spiders  are 
generally  found  in  dark  protected  areas  such  as  access  ways  to  sanitary  sewers,  under 
ledges,  in  protective  casings  of  monitoring  wells,  pump  housings,  buildings,  portable  toilets, 
and  manhole  covers. 

The  black  widow  spider  ranges  in  color  from  gray  to  brown  to  black,  depending  on  the 
species.  The  abdomen  is  shiny  black  with  a  red  hourglass  or  red  spots.  Although  both 
male  and  female  are  venomous,  only  the  latter  has  fangs  large  and  strong  enough  to 
penetrate  the  human  skin.  Mature  females  range  in  body  length  from  10  to  18  mm.  The 
person  bitten  may  recall  receiving  a  sharp,  pinprick-like  bite,  but  in  some  cases  the  bite  is 
so  minor  that  it  goes  unnoticed.  Rarely  is  there  any  local  skin  reaction.  The  initial  pain  is 
sometimes  followed  by  a  dull,  occasionally  numbing  pain  in  the  affected  extremity,  and  by 
pain  and  cramps  in  one  or  several  of  the  large  body  muscles.  Sweating  and  weakness 
are  common,  as  well  as  varying  degrees  of  headache  and  dizziness.  The  lymph  nodes  in 
the  region  of  the  bite  will  often  be  tender  or  painful.  In  severe  cases,  there  is  rigidity  of  the 
abdominal  muscles  and  pain  in  the  lower  back,  thighs,  or  abdomen.  There  is  no  effective 
first-aid  treatment.  Treat  for  shock  and  transport  to  the  nearest  medical  facility. 
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The  brown  recluse  or  violin  spider  has  an  abdomen  which  ranges  in  color  from  grayish 
through  orange  and  reddish-brown  to  dark  brown.  The  back  shell  of  the  "violin"  is  brown 
to  blackish  and  distinct  from  the  pale  yellow  to  reddish-brown  background  of  the  head  and 
chest.  This  spider  has  6  eyes  grouped  in  3  diads.  Both  male  and  female  are  venomous. 
They  average  6  to  12  mm  in  body  length.  The  bite  of  this  spider  produces  about  the  same 
degree  of  pain  as  the  sting  of  an  ant,  but  sometimes  the  person  is  completely  unaware  of 
the  bite.  In  most  cases,  a  localized  burning  sensation  develops  which  may  last  for  30  to 
60  minutes.  The  area  often  itches,  becomes  red  and  warm,  with  a  small  blanched  area 
around  the  immediate  bite  site.  The  reddened  area  enlarges  and  becomes  purplish  during 
the  subsequent  one  to  eight  hours.  A  small  blister  forms  at  the  bite  site,  increases  in  size 
and  subsequently  ruptures.  The  whole  area  may  become  swollen  and  painful.  Other 
signs  and  symptoms  include  fever,  malaise,  stomach  cramps,  nausea  and  vomiting.  In 
severe  cases,  there  may  be  breakdown  of  the  red  blood  cells,  renal  failure,  or  death.  All 
first  aid  measures  should  be  avoided  as  the  natural  appearance  of  the  bite  is  most 
importa,  t  in  determining  the  diagnosis.  A  cube  of  ice  may  be  placed  on  the  wound. 

T ransport  to  the  nearest  medical  facility. 

First  Aid  For  Spider  Bites 


First  Aid  for  spider  bites  includes  applying  ice  to  the  bitten  area  and  keeping  that  area 
below  the  heart  level  to  slow  circulation  of  the  venom.  The  individual  should  seek  medical 
advice.  If  the  situation  appears  to  life  threatening  (onset  of  anaphylactic  reaction),  Call 
military  17  or  commercial  676-0960  and  observe  victim  for  shock. 

3.3.5  Poisonous  Snakes 

Snake  Avoidance  Procedure 


The  best  avoidance  procedure  is  to  be  familiar  with  snake  habitat,  and  observant  in  the 
field.  Snakes  can  be  found  under  debris,  manhole  covers,  or  overgrown  vegetation.  All 
field  personnel  will  exercise  caution  and  maintain  alertness  to  this  hazard  when  in  the  field. 
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First  Aid  For  Snake  Bites 


All  reactions  from  snakebites  are  aggravated  by  acute  fear  and  anxiety.  The  severity  of 
local  and  general  reaction  from  poisonous  snakebite  depends  upon  the  amount  of  venom 
injected  and  the  speed  of  absorption  of  venom  into  the  victim’s  circulation,  the  size  of  the 
victim,  the  protection  from  clothing,  including  shoes  and  gloves,  the  speed  at  which 
antivenom  therapy  can  be  provided,  and  the  location  of  the  bite. 


The  extremely  painful  characteristics  of  a  pit  viper  bite  (e.g.,  rattlesnake,  copperhead) 
include  rapid  swelling  that  can  be  identified  by  one  or  more  puncture  wounds  created  by 
the  fangs.  The  skin  is  usually  marked  with  general  discoloration.  Symptoms  may  include 
general  weaknesses,  rapid  pulse,  nausea  and  vomiting,  shortness  of  breath,  dimness  of 
vision,  and  shock. 


There  are  three  objectives  in  the  administration  of  first  aid  for  snake  bites.  The  first  is  to 
reduce  the  circulation  of  blood  through  the  bite  area,  the  second  is  to  delay  the  absorption 
of  the  venom,  and  the  third  is  to  prevent  aggravation  of  the  local  wound  and  to  sustain 
respiration. 


The  most  important  first  aid  step  is  to  get  the  snakebite  victim  to  medical  assistance 
quickly.  Meanwhile; 


Keep  the  victim  still  and  as  calm  as  possible,  preferably  in  a  prone  position 

Immobilize  the  bitten  extremity  and  keep  it  at  or  below  heart  level. 

Transport  the  victim  to  the  hospital.  If  the  victim  can  reach  medical 
assistance  before  symptoms  develop  (usually  4-5  hours),  no  further  first  aid 
measures  need  be  applied. 

If  mild-to-moderate  symptoms  develop  before  a  hospital  can  be  reached, 
apply  a  constricting  band  2  to  4  inches  above  the  bite,  but  not  around  the 
head,  neck  or  trunk.  The  band  should  be  3/4  to  1/2  inches  wide,  not  thin 
like  a  rubber  band.  The  band  should  be  snug  but  loose  enoug  .  for  a  finger 
to  be  slipped  underneath.  Watch  for  swelling.  Loosen  the  band  if  it 
becomes  too  *ight,  but  do  not  remove  it.  Periodically  check  the  pulse  in  the 
extremity  beyond  the  bite  to  insure  that  the  blood  flow  has  not  stopped. 
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If  moderate  to  severe  symptoms  develop  while  still  on  the  facility,  consider  • 

the  situation  ''fe-threatening  and  call  military  1 7  or  commercial  676-0960  for 
medical  assistance. 


Several  other  factors  must  be  considered  in  cases  of  snakebite: 


•  Shock.  Keep  the  victim  lying  down  and  comfortable,  and  maintain  his/her 
body  temperature. 

•  Breathing  and  heartbeat.  If  breathing  stops,  give  mouth-to-mouth 
resuscitation.  If  breathing  stops  and  there  is  no  pulse,  perform  CPR  as  you 

have  been  trained  to  do.  • 

•  Identify  the  snake.  If  you  can  kill  the  snake  without  risk  or  delay,  bring  it 
to  the  hospital  for  identification,  but  exercise  extreme  caution  In  handling  the 
snake. 

•  Cleaning  the  bitten  area.  You  may  wash  the  bitten  area  with  soap  and 

water  and  blot  it  dry  with  sterile  gauze.  You  may  apply  dressings  and  ^ 

bandages,  but  only  for  a  short  period  of  time. 

•  Medicine  to  relieve  pain.  Do  not  give  the  victim  alcohol,  sedatives, 
aspirin,  or  any  medicine  containing  aspirin.  Some  painkillers,  however,  may 
be  given.  Consult  a  doctor  or  other  medical  personnel  for  specific 
medications  that  may  be  used. 

•  Snakebite  kits.  Keep  a  kit  accessible  for  all  outings  in  primitive  areas  or  * 

areas  known  or  suspected  to  be  snake  infested. 


It  is  not  recommended  that  cold  compresses,  ice,  dry  ice,  chemical  ice  packs,  spray 
refrigerants,  or  other  methods  of  cold  therapy  be  used  in  the  first  aid  treatment  of 
snakebite. 


3.3.6  Animal  Bites 

Wildlife  found  on  the  site  (e.g.,  raccoons,  skunks,  foxes)  usually  avoid  people.  Unhealthy  * 

or  threatened  wildlife  may  be  aggressive.  Potential  hazards  due  to  animal  bites  are  best 

controlled  by  cautiously  entering  new  areas  and  avoiding  animals  whenever  they  are 

spotted.  If  bitten,  the  victim  should  be  transported  immediately  to  recede  proper  medical 

attention.  The  condition  and  behavior  of  the  animal  should  be  noted  and  reported  to  the  • 

physician. 
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First  Aid  for  Nerve  Agents.  t 


Speed  in  getting  medical  assistance  is  extremely  important. 


•  Don  mask  immediately;  I 

•  Move  victim  to  clean  area; 

•  Request  medical  assistance  (dial  military  17  or  commercial  676-0960); 

•  Remove  contaminated  clothing  and  thoroughly  wash  skin,  using  nominal 

5%  sodium  hypochlorite  (household  bleach).  ^ 

•  Monitor  victim  while  awaiting  medical  support.  Upon  appearance  or 
symptoms  beyond  miosis,  administer  the  two  injectors  from  the  Nerve 
Agent  Antidote  Kit.  Mark  I  (atropine,  small  autoinjector  first),  holding  the 
injector  against  the  thigh  for  at  ieast  10  seconds.  Follow  immediately 
with  the  second  injector  (2-PAM  CL,  large  autoinjector)  and  Inject  in  the 

thigh,  holding  the  injector  against  the  thigh  for  at  least  10  seconds.  ^ 

Administer  the  antidote  kit  every  5  to  20  minutes,  if  symptoms  persist  or 

recur,  with  a  maximum  of  3  sets.  No  more  injections  will  be 

administered  unless  advised  by  medical  personnel.  Save  spent  injectors 

as  a  positive  means  of  determining  number  of  autoinjectors  used.  Used 

injectors  should  be  clipped  to  victim's  shirt 

•  Administer  CPR,  if  indicated.  Mouth-to-mouth  resuscitation  should  be  ► 

used  when  approved  mask-bag  or  oxygen  delivery  systems  are  not 

available.  If  facial  contamination  exists,  do  not  use  mouth-to-mouth 
resuscitation. 


3.3.7.2  Blood  Agents.  Speed  in  getting  medical  assistance  is  extremely  I 

important.  Some  of  the  blood  agents  are  hydrogen  cyanide  (AC)  and  cyanogen 

chloride  (CK).  Primary  site  of  action  is  the  central  nervous  system,  particularly  the 

respiratory  functions,  by  inhibiting  cytochrome  oxidase  and  interfering  with  cell 

utilization  of  oxygen.  Inhalation  is  the  usual  route  of  entry. 


Symptoms  of  Blood  Agent  Exposure; 


The  symptoms  of  moderate  exposure  include  vertigo,  nausea,  and  headache, 
followed  by  convulsions  and/or  coma.  At  high  concentrations,  symptoms  include 
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» 


deep,  rapid  breathing,  violent  convulsions  after  15  to  20  seconds,  cessation  of 
regular  breathing  within  1  minute,  and  termination  of  heart  action  shortly  thereafter. 

First  Aid  for  Blood  Agents: 

Speed  in  getting  medical  assistance  is  extremely  important. 

•  Don  mask  immediately; 

•  Move  victim  to  clean  area; 

•  Request  medical  assistance  (dial  military  17  or  commercial  676-0960); 

•  Administer  CPR,  if  indicated.  Mouth-to-mouth  resuscitation  should  be 
used  when  approved  mask-bag  or  oxygen  delivery  systems  are  not 
available.  If  facial  contamination  exists,  do  not  use  mouth-to-mouth 
resuscitation. 

3.3.7.3  Choking  Agents.  Phosgene  (CG)  is  the  best  known  choking  agent.  It 
causes  irritation  to  the  upper  respiratory  tract,  damaging  the  air  passages  in  the 
lungs,  and  causing  them  to  fill  with  liquid  (pulmonary  edema). 

Symptoms  of  Choking  Agent  Exposure: 

The  symptoms  of  exposure  to  choking  agents  include  coughing,  choking,  tightness 
in  the  chest,  nausea,  occasional  vomiting,  headache,  lacrimation,  followed  by 
pulmonary  edema,  rapid  shallow  breathing,  and  painful  cough  and  cyanosis. 
Symptoms  may  be  delayed  or  they  may  occur  and  then  disappear  for  up  to  24 
hours,  and  then  recur  as  pulmonary  edema  develops.  Seeking  medical  treatment 
as  soon  as  possible  is  essential. 

First  Aid  for  Choking  Agents: 

Speed  in  getting  medical  assistance  is  extremely  important. 
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•  Don  mask  immediately; 

•  Move  victim  to  clean  area  and  remove  mask; 

•  Request  medical  assistance  (dial  military  17  or  commercial  676-0960); 

•  Obsen/e  victim; 

•  Provide  drainage  from  victim’s  mouth  to  prevent  aspiration; 

•  Administer  CPR,  if  indicated.  Mouth-to-mouth  resuscitation  should  be 
used  when  approved  mask-bag  or  oxygen  delivery  systems  are  not 
available.  If  facial  contamination  exists,  do  not  use  mouth-to-mouth 
resuscitation. 

3.3.7.4  Incapacitating  Agents.  Incapacitating  agents  are  hallucinogens  (e.g., 
B2),  that  produce  mental  confusion  and  lack  of  coordination.  These  agents  are 
absorbed  by  inhalation  or  ingestion.  Symptoms  are  similar  to  alcoholic 
intoxication;  therefore,  a  medical  identification  bracelet  or  card  should  be  worn  or 
carried  to  prevent  misdiagnosis.  Symptoms  may  occur  for  up  to  several  hours 
after  exposure. 

Symptoms  of  Exposure  to  Incapacitating  Agents: 

Symptoms  of  exposure  include  rapid  heartbeat,  dizziness,  vomiting,  extremely  dry 
mouth  and  blurred  vision. 

First  Aid  for  Incapacitating  Agents: 

•  Don  mask  immediately; 

•  Move  victim  to  clean  area  and  remove  mask; 

•  Keep  victim  calm;  restrain  if  needed; 

•  Request  medical  assistance  (dial  military  17  or  commercial  676-0960); 

•  Observe  victim  and  provide  ventilation; 

•  Keep  body  temperature  down. 
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3.3.7.5  Irritant  or  Riot  Control  Agents.  These  agents  produce  temporary  effects 
with  no  long-term  damage.  These  are  the  "tear  agents"  such  as  CS  and  CN. 

Their  effect  is  localized,  irritating  the  eyes  and  upper  respiratory  tract. 

Symptoms  of  Exposure  to  Irritant  or  Riot  Control  Agents: 

The  primary  symptom  of  exposure  is  tearing.  Secondary  exposure  symptoms 
include  nausea  and  vomiting. 

First  Aid/Self  Aid  for  Irritant  or  Riot  Control  Agents: 

•  Don  mask  and  evacuate  area; 

•  Once  in  fresh  air,  remove  mask  and  flush  eyes  with  clean  water; 

•  Dial  military  1 7  or  commercial  676-0960  for  medical  assistance. 

3.3.7.6  Vomiting  Agents.  Examples  of  vomiting  agents  are  DM,  DA  and  DC. 
Symptoms  of  Exposure  to  Vomiting  Agents: 

The  primary  symptom  is  tearing  while  the  secondary  symptom  at  high 
concentrations  is  nausea  and  vomiting. 

First  Aid/Self  Aid  tor  Vomiting  Agents: 

•  Don  mask  immediately-lift  mask  from  face  briefly  if  necessary  to  permit 
vomiting  or  to  drain  saliva  from  the  face; 

•  Remove  victim  from  area; 

•  Dial  military  17  or  commercial  676-0960  for  medical  assistance. 

3.3.7.7  Blistering  Agents.  Symptoms  of  Blistering  Agents: 

Blistering  agents  (mustard,  HD,  H,  HT,  and  L)  cause  cell  damage  upon  contact. 

Skin  contact  can  cause  effects  ranging  from  reddening  to  severe  blistering.  The 
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eye  is  most  vulnerable  to  mustard  either  by  liquid  or  vapor  contact.  Symptoms 
include  localized  reddening  and  gritty  feeling  in  the  eye.  Long  exposure  to  low 
concentrations  or  exposures  to  high  concentrations  can  result  in  permanent  eye 
damage  and/or  blindness.  Upper  respiratory  tract  damage  is  caused  by  inhalation 
of  vapors  or  aerosol.  Symptoms  include  respiratory  distress  similar  to  a  chest 
cold.  Severe  exposure  can  cause  secondary  infection  such  as  bronchial 
pneumonia. 

First  Aid  for  Blistering  Agents: 

Cell  damage  from  blistering  agents  occurs  within  2  minutes  of  exposure.  It  Is  very 
important  to  decontaminate  the  exposed  area  immediately  with  soap  and  water 
and  follow  with  nominal  5%  household  bleach  solution  within  2  minutes.  If  the  eye 
is  exposed,  flush  with  water  only.  Once  emergency  decontamination  has  been 
performed,  dial  military  17  or  commercial  676-0960  for  medical  assistance 

3.3.8  Unexploded  Ordnance 

It  is  unlikely  that  unexploded  ordnance  (UXO)  will  be  encountered  during  groundwater 
monitoring  activities.  (Figure  3-4  is  a  graphic  representation  of  common  UXO.)  Therefore, 
it  is  assumed  that  UXO  screening  will  not  be  necessary  for  this  task.  However,  if 
suspected  unexploded  ordnance  are  encountered,  the  area  will  be  marked  with  a  red  flag 
and  will  be  evacuated  immediately.  The  field  team  will  dial  military  17  or  commercial  676- 
0960  and  state  the  nature  of  the  emergency. 

3.3.9  Slips,  Trips  and  Fails 

Avoidance  Procedures 


All  field  personnel  will  become  familiar  with  the  general  terrain  and  the  potential  physical 
hazards  such  as  ravines,  pot  holes,  loose  gravel  and/or  debris  that  would  be  associated 
with  the  accidental  risk  of  slips,  trips,  and/or  falls.  Slips,  trips  and  falls  may  result  in 
bleeding  injuries  and/or  fractures,  dislocations,  sprains  or  strains. 
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First  Aid  for  Slips,  Trips  and  Falls 

In  the  case  of  bleeding  injuries  such  as  abrasions,  incisions,  punctures,  lacerations,  or 
avulsions,  move  the  victim  to  a  clean  area  and  apply  direct  pressure  to  control  bleeding.  If 
bleeding  does  not  stop  elevate  the  wound  above  the  heart  and  continue  applying  direct 
pressure.  Transport  the  individual  to  the  appropriate  facility  for  medical  treatment.  In 
situations  that  are  not  life-threatening,  transport  the  individual  to  the  off  post  Edgewood 
Health  Clinic.  In  life-threatening  situation,  call  military  17  or  commercial  676-0960  for 
medical  assistance. 

In  the  case  of  fractures,  dislocations,  sprains,  control  bleeding,  treat  for  shock,  and  monitor 
airway  circulation  and  breathing.  Transport  the  individual  for  medical  treatment.  In  life- 
threatening  situations,  call  military  17  or  commercial  676-0960  for  medical  assistance. 

3.3.10  Noise 

Noise  is  not  expected  to  pose  a  hazard  for  this  groundwater  monitoring  project.  If  a  noisy 
environment  is  encountered,  hearing  protection  must  be  worn  in  areas  where  noise  levels 
are  at  the  permissible  exposure  limit  (PEL)  of  85  dBA  or  greater.  A  good  rule  of  thumb  for 
knowing  when  hearing  protection  is  required  is  when  at  3  feet  apart  in  normal 
conversation,  voices  must  be  raised  to  be  heard.  If  indicated,  a  Type  II  sound  level  meter 
will  be  used  to  measure  sound  levels  and  verify  the  need  for  hearing  protection.  Hearing 
protection  shall  be  specified  by  the  SHSC  or  CHSD  based  upon  measured  levels  at  the 
site. 

3.3.11  Precariously  Positioned  Objects 

Field  personnel  shall  become  familiar  with  the  general  area  and  the  potential  physical 
hazards  which  would  be  associated  with  debris  or  objects  (e.g.,  drums,  pallets,  boards) 
that  may  be  piled  or  scattered  around  the  sampling  sites.  If  objects  are  stacked  in  an 
unsafe  manner,  the  SHSC  shall  notify  the  APG  point-of-contact  (POC).  Field  activities 
shall  not  begin  until  APG  personnel  remove  or  restack  the  objects  in  a  safe  manner. 
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bleeding.  If  bleeding  does  not  stop  elevate  the  wound  above  the  heart  and  • 

continue  applying  direct  pressure.  Transport  the  individual  to  the  appropriate 

facility  for  medical  treatment.  In  situations  that  are  not  life-threatening,  transport  the 

individual  to  the  off  post  Edgewood  Health  Clinic.  In  life-threatening  situation,  call 

military  1 7  or  commercial  676-0960  for  medical  assistance.  • 


Figure  3-4 
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Utility  lines  both  above  and  below  ground  may  pose  a  hazard  to  team 
members  during  field  activities.  Personnel  must  maintain  a  safe  clearance  (at 
least  1 5  feet)  from  overhead  utility  lines  at  all  times. 

3.3.13  Walking  and  Working  in  Open  Terrain 

Field  personnel  shall  become  familiar  with  the  general  terrain  of  the  site  and 
potential  physical  hazards  (storm  water  management  ponds,  uneven  terrain) 
which  would  be  associated  with  accidental  slips,  trips,  and/or  falls. 


•  The  immediate  peciod  after  medium  and  heavy  rain  fall  is  particularly 
susceptible  to  earth  movement  and  slides;  greater  caution  is  prudent 
during  these  periods. 

•  Be  attentive  where  you  walk  since  wells,  pits,  holes,  or  similar 
hazards  may  be  partially  covered  or  visually  obstructed. 

•  Be  cautious  around  soil  or  terrain  which  recently  may  have  been  disturbed, 
relocated,  or  otherwise  made  less  stable. 

•  Avoid  the  top  edges  of  drop-off  areas  whether  they  have  been  disturbed  or 
not. 

•  Travel  in  open  terrain  in  the  company  of  another  person. 

3.3.14  Lightning 

Electrical  storms  commonly  occur  in  the  APG-EA  region  during  spring,  summer  and  fall. 
The  resulting  lightning  poses  a  safety  hazard  to  field  personnel.  Since  the  storms  are 
often  fast  moving,  field  personnel  should  watch  for  indications  of  electrical  storms  - 
particularly  when  such  storms  are  forecast  (should  be  covered  in  daily  health  and  safety 
meeting).  The  distance  to  an  electrical  storm  can  be  estimated  by  observing  the  inten/al 
between  the  lightning  flash  and  the  sound  of  thunder.  Since  sound  travels  approximately 
1,100  feet  per  second,  an  interval  of  5  seconds  corresponds  to  a  storm  distance  of 
approximately  1  mile.  If  an  electrical  storm  is  observed  within  3  miles  of  the  site,  field 
personnel  should  cease  outside  activities  and  proceed  to  the  site  office  for  further 
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instructions.  If  caught  in  the  open  by  an  electrical  storm,  all  personnel  will  immediately 
seek  shelter  in  their  vehicle  and  proceed  as  above.  In  the  event  that  their  vehicle  is 
inaccessible,  they  will  move  to  a  topographically  low  area  away  from  tall  objects  and 
conductors  (e.g.,  transformers,  power  lines,  metal  sheds)  and  wait  for  the  storm  to  leave 
the  area. 


3.4  PHYSICAL  (SAFETY)  HAZARDS  AND  CONTROLS 

The  following  are  safety  ha2ards  both  specific  to  this  site  and  general  to  most  site  work. 


Hazard 


EnqineeririQ  or  Administralive  Controls 


Flying  debris/objectives 
Noise  >  85  dBA 
Steep  terrain/unstable  surface 
Build-up  of  explosive  gases 


Build-up  of  static  electricity 


Gas  cylinders 


Provide  shielding  and  personal  protective  equipment. 
Noise  protection  and  monitoring  required. 

Brace  and  shore  equipment. 

Provide  20-lb  A,B,C  fire  extinguisher,  ventilation  and 
monitoring. 

No  spark  sources  within  50  feet  of  an  excavation,  heavy 
equipment  or  UST  removal.  Ground  as  appropriate 

Make  certain  gas  cylinders  are  properly  anchored  and 
chained. 


High  pressure  hose  rupture 

Electric  Shock 

Suspended  loads 
Moving  vehicles 

Overhead  electrical  wires 

Muddy  work  areas 


Check  that  fittings  and  pressurized  lines  are  in  good 
repair  before  using.  Secure  all  lines  to  prevent 
whipping. 

Make  certain  equipment  is  properly  grounded.  Do  nut 
modify  electrical  wiring  unless  qualified  to  do  so. 

Work  not  permitted  under  suspended  loads. 

Backup  alarm  required  for  heavy  equipment.  Observer 
remains  in  contact  with  operator  and  signals  safe 
backup.  Personnel  to  wear  high  visibility  vests  and 
remain  outside  of  turning  radius. 

Heavy  equipment  to  remain  at  least  1 5  feet  from 
overhead  powerline  for  powetlines  of  50  kV  or  less.  For 
each  kV  >  50  kV  increase  distance  by  1/2  toot. 

Use  wood  pallets  of  similar  devices  in  muddy  work 
areas. 


Back  injury  Use  proper  lifting  techniques  or  mechanical  lifting  aids 

Protruding  objects  Flag  and/or  pad  visible  objects. 
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3.5  DESCRIPTION  OF  FIELD  ACTIVITIES  » 

This  task  is  designed  to  sample  groundwater  monitoring  wells  in  the  Canal  Creek  Area  of 

APG-EA.  Field  activities  include  locating  the  wells,  purging  the  wells,  sampling  the  wells, 

and  decontaminating  the  field  equipment  used  to  complete  the  task.  The  Groundwater  $ 

Sampling  and  Analysis  Plan  for  the  Canal  Creek  Area  details  the  specific  pre-sampling, 

sampling  and  post-sampling  activities. 
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All  personnel  working  at  APG-EA  in  connection  with  this  groundwater  sampling  and 
analysis  project  shall  have  received  hazardous  waste  site  worker  training  in  accordance 
with  29  CFR  1910.120(e).  This  includes  40-hour  initial  training  and  annual  8-hour 
refresher  training  as  required  for  all  site  workers,  as  well  as  8-hour  supervisor/manager 
training  for  the  Project  Manager,  Task  Manager,  and  SHSC. 

Personnel  training  records  are  maintained  at  the  offices  of  the  various  project  participants. 
Copies  of  personnel  training  records,  verifying  workers  training  and  dates,  shall  be 
provided  to  the  SHSC  prior  to  the  start  of  the  project  and  maintained  on  site  at  all  times 
during  the  project.  Onsite  copies  shall  include  as  a  minimum  the  dates  of  initial  training 
and  the  most  recent  refresher  training.  The  SHSC  is  responsible  for  ensuring  that  all 
project  personnel  have  received  their  annual  training  and  qualify  to  work  on  the  project. 
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All  personnel  shall  be  included  in  a  hazardous  waste  workers  medical  surveillance 
program  consistent  with  the  regulations  and  guidelines  set  forth  in  29  CFR  1910.120(f)  and 
29  CFR  1910.134. 

Personnel  medical  records  are  maintained  at  the  offices  of  the  various  project  participants 
or  contracted  medical  providers.  Copies  of  medical  documentation,  certifying  each  worker 
medically  qualified  to  wear  a  respirator  and  work  with  hazardous  materials,  shall  be 
provided  to  the  SHSC  prior  to  the  start  of  the  project.  These  copies  shall  be  maintained 
onsite  at  all  times  during  the  project.  The  on-site  copies  shall  include  the  date  of  the 
individual’s  last  exam,  a  statement  certifying  the  individual  medically  qualified,  and  a 
physician's  signature.  The  SHSC  is  responsible  for  ensuring  that  all  project  personnel 
have  received  their  annual  exam  and  are  currently  medically  qualified  to  work  on  the 
project.  Additionally,  all  field  personnel  will  have  baseline  cholinesterase  (Category  C) 
conducted  at  Kirk  Army  Health  Clinic,  Edgewood  Area,  Building  E4110. 
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6.0  PERSONAL  PROTECTIVE  EQUIPMENT  fPPE)  Cana!  Creek  Area,  APG-EA,  Maryland 

Groundwater  Monitoring  Plan,  Volume  III 


6.1  EQUIPMENT  SPECIFICATION 


6.1.1  All  Sites 

Standing  upwind  from  the  well  head,  field  team  members  will  take  PID  readings  at  the 
well  head  and  in  the  breathing  zone.  If  breathing  zone  PID  readings  are  not  sustained 
above  background  levels  or  if  identified  vapor  It/uls  are  less  than  the  action  level  sampling 
activities  may  begin.  If  breathing  zone  readings  sustained  above  background,  the  Site 
Health  and  Safety  Coordinator  may  upgrade  the  levels  of  protection  until  air  monitoring  can 
be  conducted  to  identify  the  contam..iant(s).  Sampling  activities  may  also  be  suspended  in 
selected  wells  until  airborne  contaminants  are  identified.  Level  B  respiratory  protection  is 
not  anticipated  during  the  groundwater  sampling  project.  Table  6-1  summarizes  PPE 
considerations. 
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PPE  CONSIDERATIONS 


Canal  Creek  Area,  APG-EA,  Maryland 

Groundwater  Monitoring  Plan.  Volume  III 


6.2  REASONS  TO  UPGRADE  OR  DOWNGRADE  LEVEL  OF  PROTECTION 


UPGRADE 

DOWNGRADE 

•  Request  of  individual  performing  task. 

•  New  information  indicating  that  situation  is 

less  hazardous  than  originally  thought. 

•  Change  in  work  task  that  will  Increase 

contract  or  potential  contact  with  hazardous 

•  Change  in  site  conditions  that  decreases  the 

materials. 

hazard. 

•  Occurrence  or  likely  occurrence  of  gas  or 

•  Change  in  work  task  that  will  reduce  contact 

vapor  emission. 

with  hazardous  materials. 

•  Known  or  suspected  presence  of  dermal 

hazards. 

•  Personnel  air  monitoring  results  exceed 

action  level  for  the  level  of  protection 

currently  in  use. 
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7.0  AIR  MONITORING 
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7.1  ENVIRONMENTAL 

7.1.1  Equipment  Specifications 

Tabie  7-1  Summarizes  specifications  for  relevant  monitoring  equipment. 


TABLE  7-1 

MONITORING  EQUIPMENT  SPEaHCATIONS 


» 


liurtnnnent 

Tasks 

Action  Lavsia 

Frequency 

Calibration 

Dust  Monitor: 

Mini  Ram 

All  Oust  Producing 
Tasks,  except 
perimeter,  or  off 
site  activities 

0-1 .0  mg/m““  Level  D 

>1.0-8  4  mg/m’  “  Level  C 
>8.4  mg/m’  “  Stop  work;  re-evaluate 

When  visible  dust 

Is  present  in 
worker's 
breathing  zone, 
and  at  1 5  minute 
intervals  while 
elevated  readings 
are  sustained. 

Zero  Daily  Pre 
and  Post- Use 

Noise  Level 

Meter: 

All  Tasks 

Noise  measurements  are  required  when 
voice  must  be  raised  to  communicate  at  a 
distance  of  three  feet  or  less. 

Initial 

measurement  and 
additional  when 
operations 
change  and  noise 
levels  increase 
above  85  dBA 

Daily  •  Pre  and 

Post  Use. 

Photoionization 
Detector  (PID): 
e.g.,  Photovac 
Microtip  with 
i0.6eV  lamp 

All  Tasks 

Measurements  taken  in  the  breathing  zone 

Background  (BG)  Level  0 
>BG-5.0  ppm*  Level  C 

>5.0  ppm*  Level  B ;  use 

cotorimetric  tubes  to 
identify  contaminants; 
reevaluate  and  either 
downgrade;  stop  worit; 
or  continue  sampling  in 
Level  B. 

In  the  employee 
breathing  zone  at 
the  beginning  of 
operations  and  at 
intervals  during 
sampling 
activities  The 
intervals  will  be 
determined  by  the 
sampling  team  or 
when  odors  are 
noticed 

Daily  -  Pre  and 

Post  Use. 
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TABLE  7-1  (Continued) 
MONITORING  EQUIPMENT  SPECIFICATIONS 


. 


InsmmMmt 

Action  LoYoto 

Frequency 

Calibration 

Flame 

Ionization 

Detector  (FID): 
OVA-128  or 
equivalent. 

All  Tasks 

Measurements  taken  in  the  breathing  zone 

Background  (BG)  Level  D 

(excluding  methane) 

>BG-5.0  ppm“  Level  C 

(excluding  methane) 

>5.0  ppm*®  Level  B’;  use 

(excluding  methane)  colorimetric 

tubes  to  identify 
contaminants; 
reevaluate  and 
either  downgrade; 
stop  work;  or 
continue  sampling 
in  Level  B. 

In  the  employee 
breathing  zone  at 
the  beginning  of 
operations  and  at 
intervals  during 
sampling 
activities.  The 
intervals  will  be 
determined  by  the 
sampling  team  or 
when  odors  are 
noticed. 

Daily  -  Pre  and 

Post  Use. 

Colorimetric 

Tubes:  e  g., 

methylene 

chloride, 

methane, 

carbon 

tetrachloride 

All  Tasks 

0-12.0  ppm*®  Level  D 

>12-25  ppm“  Level  C 

>25-100  ppm*“  Levels' 

>100  ppm*“  Stop  work;  re-evaluate 

When  PID  or 

OVA  readings 
exceed  5.0  ppm 
in  the  breathing 
zone  and  every 

15  minutes  while 
readings  are 
sustained. 

Pump  Calibration; 
Daily  -  Pre  and 

Post  Use. 

Colorimetric 
Tubes:  Toluene 
and  Xylene 

All  Tasks 

0-50  ppm*®  Level  0 

>50-500  ppm*®  Level  C 

500-1000  ppm*®  Level  B' 

>1000  ppm*®  Stop  work;  re-evaluate 

When  PID  or 

OVA  readings 
exceed  5.0  ppm 
in  the  breathing 
zone  and  every 

1 5  minutes  while 
readings  are 
sustained. 

Daily  -  Pre  and 

Post  Use. 

Combustible 

Gas  Indicator 

All  Tasks 

0-10%  expl  Level  D 

>10-20%  expl  Level  C 

>20%  expl  Stop  work:  re-evaluate 

While  working  in 
a  landfill 
whenever  OVA 
readings  exceed 

5.0  ppm  in  the 
breathing  zone 
and  every  1 5 
minutes  while 
readings  are 
sustained. 

Daily  -  Pre  and 

Post  Use. 

ab  =  above  background 

*  This  HASP  rnust  be  revised  and  approved  prior  to  implementation  of  Level  B  work, 
expl  =  explosive  limit 
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7.1 .2  Calibration  Specification  t 

Tabie  7-2  Summarizes  calibration  specifications  for  relevant  monitoring  instruments. 


TABLE  7-2 

CAUBRATION  SPEanCATIONS 


» 


iMtnmwnt 

Om 

Span 

Raading 

Method 

PID:  Microtip,  10.6  eV  probe 

1 00  ppm  isobutylene 

9.8  ±  2.0 

55  ppm 

1 .5  I/m  reg  T-tubing 

0.25  I/m  reg  direct 
tubing 

FID:  OVA  -128 

too  ppm  methane 

3.0  ±  1.5 

100  ppm 

1.5  I/m  reg  T-  tubing 

CGI:  MSA  260,  261, 360,  or  361 

0.75  pentane 

N/A 

50%  LEL  +  5  % 
LEL 

1 .5  I/m  reg  direct  tubing 

•  » 

7.Z  HERSONAL 

If  elevated  levels  of  specific  substances  are  detected  using  the  colorimetric  tubes,  the 
SHSC  shall  initiate  personal  air  monitoring  and  notify  the  CHSD  by  the  end  of  the  day. 
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8.1  SITE  CONTROL  PROCEDURES 


8 


Limit  access  to  the  sampling  location(s)  by  cordoning  off  the  area  with  "caution  do 
not  enter"  barricade  tape. 

Maintain  a  copy  of  this  HASP  readily  available  to  employees  who  may  be  exposed  * 

during  this  site  work. 

Establish  onsite  communications.  These  should  consist  of: 

—  Line  of  sight/hand  signals, 

—  Horn,  or  i 

—  Two-way  radio  or  cellular  phone 
Establish  offsite  communications. 

Set  a  wind  indicator  to  readily  determine  wind  direction. 

Establish  and  delineate  contiguous  work  zones  (exclusion  [EZ],  contamination  ^ 

reduction  [CRZ],  and  support  [SZ]).  The  latter  2  zones  should  be  upwind  of  the  EZ 
unless  obstacles  are  such  that  this  is  not  feasible. 

Establish  decontamination  and  waste  disposal  procedures. 


8.2  WORK  PRACTICES 


•  In  the  event  that  any  unforeseen  hazards  become  apparent  in  the  field 
necessitating  greater  precautions  than  what  is  specified  in  this  HASP,  the  SHSC 
shall  suspend  field  operations  until  this  HASP  has  been  revised  and  approved 
accordingly. 

•  The  "buddy  system"  is  to  be  used  at  all  times. 

•  Maintain  copy  of  the  site  entry  log  (Attachment  4). 

•  Dust  suppression  methods  shall  be  implemented  when  required  to  minimize 
unwanted  emissions. 

•  Personnel  shall  position  themselves  upwind  of  sampling  locations. 

•  Personnel  shall  avoid  visibly  contaminated  areas  as  much  as  possible. 

•  Eating,  drinking,  or  smoking  is  not  permitted  in  exclusion  or  contamination 
reduction  zones  where  access  is  restricted. 

•  SHSC  shall  establish  areas  for  eating,  drinking,  smoking.  Drinking  water  and  cups 
to  be  supplied  in  support  area. 
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•  Chemicals  brought  on  site  shall  be  stored  in  properly  labeled  containers  and  where  9 

they  are  unlikely  to  be  accidentally  disturbed. 

•  Site  work  shall  be  performed  during  daylight  hours  only. 

•  If  toilet  facilities  are  not  located  within  a  3-minute  walk  from  the  decontamination 
area,  either  provide  a  chemical  toilet  and  hand  washing  facilities,  or  have  a  vehicle 

available  (not  the  emergency  vehicle)  for  transport  to  nearby  facilities.  K 

8.3  DISPOSAL  OF  WASTE  MATERIALS  GENERATED  ONSITE 


Containerize  groundwater  in  a  dedicated  tank  truck  or  in  separate  55-gallon  8 

drums.  Label  the  container(s)  and  move  it/them  to  the  temporary  staging  area 

specified  by  the  APG  point-of-contact  (POC).  Containers  may  not  be  transported 

offsite  for  disposal  until  analytical  results  of  collected  samples  have  been  received 

and  the  container  contents  have  been  classified  accordingly.  Hazardous  waste 

containers  shall  be  transported  by  a  registered  hauler  to  a  permitted  treatment, 

storage,  and  disposal  facility.  Representatives  from  the  Hazardous  Waste  Branch  ^ 

of  the  Environmental  Management  Division  must  sign  hazardous  waste  manifests. 

Solid  trash  and  PPE  which  has  been  contaminated  at  concentrations  sufficient  to 
be  classified  as  hazardous  waste  shall  also  be  disposed  of  as  hazardous  waste. 

Solid  trash,  i.e.,  disposable  PPE  and  items  used  in  the  work  zones  which  are  not 

contaminated  at  concentrations  sufficient  to  be  classified  as  hazardous  waste,  shall  I 

be  containerized  and  disposed  of  as  industrial  solid  waste  with  other  trash 

generated  onsite. 

Decontamination  water  resulting  from  personnel  and  equipment  decontamination 

activities  will  initially  be  considered  hazardous  waste.  Representative  samples  of 

the  water  will  be  tested  for  RCRA  characteristics.  Upon  review  of  sample  results,  I 

a  determination  will  be  made  by  the  APG  POC  or  his  designee  regarding  handling 

and/or  disposal  of  these  wastes. 
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9.0  DECONTAMINATION 


Canal  Creek  Area,  APG-EA,  Maryland 

Groundwater  Monitoring  Pian,  Voiume  Hi 


9.1  DECONTAMINATION  PROCEDURES 


9.1.1  Samples  and  Equipment 

The  FTL  verifies  that  equipment  leaving  the  site  is  properly  decontaminated  according  to 
the  procedures  outlined  below.  Documentation  of  decontamination  must  be  made  in  the 
field  log  notebook  that  is  a  part  of  the  permanent  project  file. 


• 

Sampling  Equipment:  After  use,  decontaminate  sampling  equipment  according  to 
procedures  found  in  the  Sampling  and  Analysis  Plan.  Prior  to  removal  from  site, 
thoroughly  wash  the  decontaminated  sampling  equipment  with  nonphosphate 
detergent  and  rinse  with  water. 

Samples:  Wipe  exterior  of  sample  containers  to  remove  visible  contamination.  ^ 

Heavy  Equipment:  Scrape  off  dirt.  Steam  clean. 

Vehicles:  Vehicles  driven  within  the  boundaries  of  the  sites  must  be  washed  and 

the  interior  vacuumed  before  returning  the  vehicle  to  the  office,  rental  agency,  or  to 

any  person  not  named  on  this  HASP.  A  commercial  canwash  is  adequate  for  this 

purpose.  Vehicles  driven  in  the  EZ,  CRZ,  or  used  to  transport  contaminated 

personnel  or  supplies  must  be  steam  cleaned  inside  and  outside  before  leaving  * 

the  CRZ. 


9.1.2  Personnel 


LEVEL  D  PPE 


Wash  and  rinse  gloves  and  boots  with  soap  and  water.  Remove  and  dispose  of  gloves 
and  coveralls.  Wash  hands  and  face  with  soap  and  water. 

LEVELS  B  anu  C  KPt 

A  decontamination  schematic  is  provided  as  Figure  9-1 ;  procedural  details  are  described 
below. 
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Figure  9-1 


GROUNDWATER  SAMPUNG 
PERSONNEL  DECONTAMINATION  PROCEDURE 


1 

WELL  ZONE* 

? 

1  1 

CaCS  •««Ci.Or 

i  scat 

0A9 

^  i 

1 

*Th«se  deconiamirwtion  prooedurM  wR  be  utilized  when  mowing  from  one  we>  zone  to  arather  within 
the  exclusion  zone. 
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Table  9-1 

Decontamination  Procedures 


Decontmnirwtion  Station 

Decontamination  Activity 

t 

Station  1 :  Equipnnent  Drop 

1 .  Deposit  equipment  used  on-site  (tools,  sampling 

devices  and  containers,  monitoring  instruments) 
on  plastic  drop  cloths.  Segregation  at  the  drop 
reduces  the  possibility  of  cross  contamination. 
During  hot  weather  operations,  cool  down 
station  may  be  set  up  within  this  area. 

Station  2:  Wash  Outer  Garment 
and  Boots 

2.  Scrub  outer  boots,  outer  gloves,  and  splash  suit 

with  an  aqueous  solution  containing  a 
nonphosphate  detergent.  Rinse  using  copious 
amounts  of  water.  Remove  tape. 

Station  3:  Remove  Outer  Boots 
and  Gloves 

3.  Remove  outer  boots  and  gloves.  Deposit  in 

plastic  lined  container. 

Station  4:  Change  Cartridge  or  Air 
Tank  (Level  B) 

4.  If  worker  leaves  exclusion  zone  to  change  the 

change  respirator  cartridge  or  air  tank,  this  is 
the  last  (Level  C)  step  in  the  decontamination 
procedure.  Exchange  air  tank  or  respirator 
cartridge,  don  new  outer  gloves  and  boot 
covers,  tape  joints,  and  return  to  duty. 

Station  5:  Remove  Boots  and 

Outer  Garments 

5.  Boots,  chemical-resistant  splash  suit  and  outer 

garments  are  removed  and  deposited  in 
separate  containers  lined  with  plastic. 

Station  6:  Remove  Respirator  and 
Inner  Gloves 

6.  Respirator  is  removed  while  avoiding  touching 

face  with  inner  gloves.  Respirator  deposited  on 
plastic  sheets  and  inner  gloves  into  lined 
container. 

Station  7:  Personnel  Wash 

7,  Hands  and  face  are  washed  thoroughly. 

Shower  as  soon  as  possible. 
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9.1.3  Equipment  and  Supplies 


Station  Number 

Decontamination  Supplies 

Station  1: 

a.  Various  Size  Containers 

b.  Plastic  Liners  and  Drop  Cloths 

Station  2: 

a.  Containers  (20-30  gallons) 

b.  Decontamination  Solution  (Alconox  or  other 

nonphosphate  detergent) 

c.  Rinse  Water 

d.  2-3  Long-handled,  Soft-bristled  scrub  brushes 

Station  3: 

a.  Containers  (20-30  gallons) 

b.  Plastic  Liners 

c.  Bench  or  stools 

Station  4: 

a.  Air  tanks  or  masks  and  cartridges,  depending 
upon  level  of  protection 

b.  Tape 

c.  Boot  Covers 

d.  Gloves 

Station  5: 

a.  Containers  (20-30  gallons) 

b.  Plastic  liners 

c.  Bench  or  stools 

Station  6: 

a.  Plastic  Sheets 

b.  Basin  or  bucket 

c.  Soap  and  towels 

d.  Bench  or  stools 

Station  7; 

a.  Soap  and  Water 

b.  Tables 

c.  Wash  basin  or  bucket 

M 
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10.1  PRE-EMERGENCY  PLANNING 


The  SHSC  performs  the  applicable  pre-emergency  planning  tasks  before  starting  field 
activities  and  coordinates  emergency  response  with  the  facility  and  local  emergency 
service  providers  as  appropriate.  Planning  tasks  performed  by  the  SHSC  include  the 
following: 

•  Evaluate  and  document  capabilities  of  local  and  Army  emergency  response  teams. 

•  Verify  local  emergency  contacts,  hospital  routes,  evacuation  routes,  and  assembly 
points. 

•  Notify  appropriate  emergency  responders  listed  in  Subsection  10.5  prior  to  site 
mobilization. 

•  Confirm  and  post  emergency  telephone  numbers  and  route  to  hospital. 

•  Post  site  map  marked  with  location  of  emergency  equipn^ient  and  supplies. 

•  Drive  route  to  hospital. 

•  Designate  one  vehicle  as  the  emergency  vehicle;  place  a  copy  of  this  HASP, 
including  the  hospital  directions  and  map  inside;  keep  keys  in  ignition  during  field 
activities. 

•  Inventory  and  check  site  emergency  equipment  and  supplies. 

•  Establish  emergency  signals,  evacuation  routes,  and  onsite  and  offsite  assembly 
points. 

•  Review  emergency  procedures  for  personnel  injury  (Subsection  10.3). 

•  Review  names  of  onsite  personnel  trained  in  first  aid  and  CPR. 

•  Review  emergency  response  and  post-emergency  notification  procedures. 

•  Rehearse  the  emergency  response  plan  once  prior  to  site  activities. 

•  Point  out  to  field  team  members  where  emergency  response  equipment  is  located 
in  the  support  area. 

•  Brief  new  workers  on  the  emergency  response  plan. 

10.2  EMERGENCY  EQUIPMENT  AND  SUPPLIES 

•  20  pound  A:B:C  fire  extinguisher  (or  equivalent) 

•  Industrial  first  aid  kit 

•  Stretcher  or  blanket 


» 


I 


» 


i 


» 
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10.4.1  Evacuation  Routes  and  Assembly  Points  B 


See  Figures  10.1,  10.2,  and  10.3  for  evacuation  routes.  Assemble  on  the  shoulder  of  the 
road  at  the  gate. 


B 

TO  BE  DESIGNATED  AND  DOCUMENTED  BY  THE  SHSC  DURING  THE 
EMPLOYEE  HEALTH  AND  SAFETY  BRIEFING. 


Route  To  Hospital;  Refer  to  Figure  10-4. 

FOR  EMERGENCIES  INVOLVING  CHEMICAL  AGENTS  OR  LIFE-THREATENING 
SITUATIONS  CONTACT  EDGEVtfOOD  US  ARMY  CLINIC,  BUILDING  E4110 


PHONE:  17  (MILITARY),  676-0960  (COMMERCIAL) 


Location  of  clinic:  Refer  to  Figure  10-1 


B 


10.5  EMERGENCY  PL3PONSE  CONTACTS 


« 


10.5.1  Emergency  Phone  Numbers 


B 


Primary  F  'lergency  Phone  Numbers 


Ambulance 

Hospital  Emergency  Care 
Poison  Control  Center 
Fire 
Police 

Explosive*!  Unit 


Military  17,  Commercial  676-0960 

17  or  676-0960 

17  or  676-0960 

17  or  676-0960 

17  or  676-0960 

17  or  676-0960 


B 


B 


B 
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Secondary  Emergency  Phone  Numbers 


CHEMTREC 
TSCA  Hotline 
CDC 

National  Response  Center 
Pesticide  Information  Center 
EPA  ERT  Emergency 
RCRA  Hotline 
Bureau  of  Explosives 
John  Wrobel  (Client  Contact) 


800-424-9300 

202-554-1404 

404-452-4100  or  404-329-2888 

800-424-8802 

800-845-7633 

201- 321-6660 
800-424-9346 

202- 835-9500 
401-671-4840 

671-3320 


All  off-post  notifications  must  be  coordinated  through  the  APG  POC  or  his  designated 
representative. 


10.5.2  Agent  and  Life-Threatening  Emergencies 


Hospital: 

Location; 

Directions: 


Edgewood  U.S.  Army  Clinic 

Building  E-4110 

See  Map  (Figure  10-1) 


1 0.5.3  Nonagent  and  Non  Life-Threatening  Emergencies 


Hospital: 

Address: 

Directions: 


Telephone; 
Travel  Time: 
Distance; 


Fallston  General  Hospital 

200  Milton  Avenue 
Fallston,  Maryland 

Exit  post  at  Magnolia  Gate  and  continue  northwest  on 
Route  152  to  Route  1.  Turn  right  on  Route  1. 
Continue  to  Milton  Avenue  and  turn  left  to  hospital. 

(410)  877-3700 
Approx.  12  minutes 
Approx.  7  miles 
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Figure  10-1 

Evacuation  Routes  from 
Evacuation  Zone  1 

Primary  Route 

—  Secondary  Routes 

Evacuation  Zone 
Boundary 
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Figure  10-2 

Evacuation  Routes  from 
Evacuation  Zone  2 


Primary  Route 

Secondary  Routes 

Evacuation  Zone 
Boundary 
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MAGNOLIA  GATE 


Figure  10-3 

Evacuation  Routes  from 
Evacuation  Zone  3 

Primary  Route 

—  Secondary  Routes 

Evacuation  Zone 
Boundary 
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10.6  POST-INCIDENT  OR  EMERGENCY  NOTIFICATIONS  AND  RECORDKEEPING 


•  As  soon  as  possible  following  an  accidental  incident  or  emergency  the  SHSC,  or 
designee,  is  to  attempt  to  directly  notify  at  least  one  of  the  following  individuals 
identified  by  name  under  Subsection  10.6.1  of  this  HASP 

•  CHSD  (call  pager  number  if  not  onsite  at  time  of  incident/emergency). 

•  SHSC  (call  pager  number  if  not  onsite  at  time  of  incident/emergency). 


Be  prepared  to  provide  the  following  information: 


(1)  SHSC’s  name:  George  Moore 

(2)  Installation  contact  name:  John  Wrobel 

(3)  Exact  location  of  incident 

(4)  Name  and  employer  of  victim(s) 

(5)  Nature  and  extent  of  injuries 

(6)  Whether  victim  i)  transported  offsite  for  medical  treatment 

(7)  Telephone  number  where  SHSC  can  be  contacted  during  next  24  hours 

•  The  person  who  is  notified  directly  shall  immediately  notify  (directly  or  indirectly) 
each  of  the  following  individuals  (excluding  self):  SHSC,  CHSD,  PM,  TM. 

•  Within  12  hours  of  a  lost  time  accident  the,  SHSC  will  notify  Bob  Crouse,  DSHE 
(410)  671-3660  and  the  Battelle  Environmental  Management  Operations  POC  (Dr. 
Mark  Montgomery)  at  (916)  852-7172  or  the  Battelle  APG  representative  (Gary 
Grimm)  at  (410)  676-0200. 

•  Within  24  hours:  SHSC  must  notify  Victim’s  Human  Resources  Department  (VHRD). 
In  the  case  of  a  fatality  or  hospital  admittance  of  5  or  more  people,  OSHA  must  also 
be  notified,  preferably  by  the  SHSC  or  CHSD. 

•  Within  48  hours:  SHSC  must  complete  and  submit  Form  308  (Attachment  3)  to  the 
PM,  and  CHSD.  If  victim  is  a  JEG  employee.  Form  308  must  be  submitted  to  CHSD 
and  to  the  Corporate  Human  Resources  Department  contact. 

•  Appropriate  personnel  will  conduct  a  follow-up  investigation  in  accordance  with 
applicable  Jacobs  Team  SOP(s). 

10.6.1  List  of  Contacts 

CORPORATE  HEALTH  AND  SAFETY  DIRECTOR  (CHSD) 

Name:  Dr.  Terry  Briggs,  CIH 
Phone:  (303)  595-8855 
Pager:  To  be  determined 
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SITE  HEALTH  AND  SAFETY  COORDINATOR  (SHSC) 

Name;  George  Moore 
Phone;  (202)  789-7290  (Office) 

To  be  determined  (Site) 

Pager;  To  be  determined 

PROJECT  PERSONNEL 

Project  Manager  (PM) 

Name;  Francine  Gordon 
Phone;  (202)  789-7290 

Task  Manager  (TM) 

Name;  Robert  Paquette 
Phone;  (202)789-7290 
Washington  Operations  Manager 
Name;  Sheldon  Meyers 
Phone;  (202)  789-7290 

CLIENT  CONTACT 

Name;  John  Wrobel 
Phone;  (410)  671-4840/3320 
Name;  Bob  Crouse  (Safety) 

Phone;  (410)  671-3157/3320 
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Employees  engaged  in  activities  that  have  the  potential  for  exposure  to  chemical  substances 
will  participate  in  a  comprehensive  education  and  training  program  consistent  with  the 
requirements  of  the  Hazard  Communication  Standard,  29  CFR  1910.1200.  The  program  shall 
present  employees  engaged  in  these  operations  with  the  knowledge  required  to  work  safely 
in  these  environments.  The  program  shall  be  designed  to  ensure  that  employees  are 
knowledgeable  about  the  hazards  and  appropriate  safety  precautions. 

JEG’s  Hazard  Communication  Program  is  documented  in  the  company’s  Safety  and  Health 
Program  Plan.  A  copy  of  this  plan  is  maintained  on  post  with  the  Installation  Safety  Division. 
In  addition  to  the  requirements  of  this  plan,  project  personnel  are  required  to  review  the  safety 
data  associated  with  the  chemicals  anticipated  at  the  project  site.  MSDSs  or  equivalent  data 
for  possible  chemicals  released  to  the  environment  in  the  project  area  (i.e.,  decontamination 
chemicals  and  sample  preservatives)  will  be  maintained  by  the  SHSC  and  available  for  review 
by  all  project  personnel. 
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APPENDIX  A 

RECORDKEEPING 


JEG  recordkeeping  requirements  will  be  followed.  Jacobs  personnel  are  also  required  to 
maintain  logs  and  reports  (e.g.,  *  jining  logs,  supplied  air  use  logs,  and  daily  health  and  safety 
meeting  information).  In  the  event  that  Level  C  or  a  higher  level  of  protection  is  used,  SHSC, 
on  a  weekly  basis,  will  record  days  worked  and  the  level(s)  of  protection  worn  by  field  team 
members  using  Form  533.  The  completed  form  is  to  be  submitted  to  the  CHSD.  The  following 
forms  are  provided  as  attachments  to  this  HASP; 

Attachment  1  -  Employee  Signoff 

Attachment  2  -  Form  533  -  Record  of  Hazardous  Waste  Field  Activity 

Attachment  3  -  First  Aid  Registry,  Authorization  for  Medical  Treatment  and  Exposure/ 

Injury  Report 

Attachment  4  -  Daily  Site  Entry  Form 


B 
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APPENDIX  B  » 

ATTACHMENTS  TO  PLAN 

» 


» 

Attachment  1 
Attachment  2 
Attachment  3 

Attachment  4 
Attachment  5 

Attachment  6 

f 

Attachment  7 
Attachment  8 


—  Employee  Signoi'f 

—  Form  533  —  Record  of  Haza'dous  Waste  Field  Activity 

—  First  Aid  Registry,  Authorization  for  Medical  Treatment  and  ^ 

Exposure/Injury  Report 

—  Daily  Site  Entry  Log 

—  Generic  Chemical  Hazard  Profiles 

—  Material  Safety  Data  Sheets  (MSDSs) 

—  Heat  Stress  ^'lof.toring  SOP 

—  Manual  for  Control  of  Radiation 


» 


» 
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ATTACHMENT  1 


EMPLOYEE  SIGNOFF 

The  individuals  listed  below  have  read,  understand,  and  agree  to  abide  by  the  provisions 
of  this  project  specific  Health  and  Safety  Plan  (HASP)  for  groundwater  monitoring  in  the 
Canal  Creek  Area  of  APG-EA.  These  individuals  acknowledge  they  have  been  advised  of 
the  hazards  present  for  the  work  being  performed. 

SITE:  Aberdeen  Proving  Ground  -  Edgewood  Area 

PROJECT  NUMBER:  35E356-0Z 


EMPLOYEE  NAME  /  EMPLOYER 


EMPLOYEE  SIGNATURE  /  DATE 


UOCNtZ/Attl.ll  e-1-91 


>awn  By:  K.  Rapuano 

Daw  03/10/93 

Drawing  Fla  Nam#: 

RIF820 
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ATTACHMENT  3 

FIRST  AID  REGISTRY,  AUTHORIZATION  FOR 
MEDICAL  TREATMENT  AND  EXPOSURE/INJURY  REPORT 


FIRST  AID  RB0I8TRY 


FAV-Fir*t  Aid  Visit  *RTW-Return  to  Work  *DV-Doctor  Visit  *LTA-Lost  Time  Accident 


JACOBS  ENGINESRIMO  GROUP  INC 


(DivisiOB) 

AUTHORIZATION  FOR  MEDICAL  TREATMENT 

TO:  Dr. 

Address: 

Date 

This  form  signed  by  our  representative  is  your 
render  treatment  to: 

authority  to 

(Employee) 


in  accordance  with  the  provisions  of  and  under  the  conditions 
prescribed  by  the  Workmens'  Compensation  Act.  Unless  the  case  is 
an  emergency,  kindly  obtain  authorization  for  surgery,  radical 
procedures,  or  hospitalization  from  the  insurance  carrier.  Send 
your  bill  and  report  to  us  at  the  address  listed  below. 


Authorized  Representative 

Date  of  Injury _ Location _ Job  No. _ 

How  Injury  Occurred _ 

Please  complete  and  return  by  mail  to  the  following  address  to 
insure  prompt  payment  of  chargee. 

Pat  Costamagna,  Jacobs  Enginnering  Group.  251  S.  Lake  Ave 
Pasadena.  CA  91101  (613)  378-6636 


70R  DOCTOR'S  DSB  ONLY 


Diagnosis  of  Injury: _ 

Disposition  of  Patient; 

_ Occupational  _ Non-Occupational  _ Unable  to  Determine 

Able  to  resume  regular  duties 

_ Able  to  resume  regular  duties  next  workday 

Able  to  resume  restricted  duties  with  the  following 

limitations: _ 

_ Unable  to  return  to  work,  estimated  length  of 

disability: _ 

Return  for  follov-up  visit  on  _ (Date) 


(Doctor's  Signature) 


FORM 


t 


JACOBS  ENQINEERINQ  GROUP,  INC. 

EMPLOYEE  EXPOSURE/INJURY  REPORT 
Pag«1 

This  form  should  be  completed  by  the  employee.  Please  return  the  form  to  Robin  *Ann‘ 
Kring,  Health  and  Safety  Coordinator.  Jacobs  Engineering  Group,  Inc.,  6CX)  Seventeenth 
Street,  Suite  1 1 0ON,  Denver.  Colorado  80202. 

Date : _ 

Employee's  Name: _ _ 

SSN; _ 

Sex:  M(]  F[]  Age: _ 

Region: _ Location: _ 

Project: _ Project  Title: _ 

Incident: 

Type:  Possible  Exposure _ Exposure _ Physical  Injury _ 

Location : _ 

Date  of  Incident: _ Time  of  Incident: _ 

List  amount  of  time  lost  from  work  (if  any)  _ 

Date  of  Reporting  Incident: _ 

Person  to  Whom  Incident  Was  Reported: _ _  _ 

Weather  Condition  During  Incident:  Temperature _ 

Wind  Speed  &  Direction _ Humidity _ _ _ 

Cloud  Cover _ Clear _ Precipitation 


Matertale  PotentiaBy  Encountered: 

Chemicai  (Give  chemical  name  or  description  •  Squid,  sotid,  gas,  vapor  fume,  mist); 


e 


e 


a 


» 


JACOBS  ENQINEERINQ  GROUP,  INC. 
EMPLOYEE  EXPOSURE/INJURY  REPORT 
Pages 

Radiological; _ 


Other; _ 

Nature  of  th''  Exposure/lniurv; 

State  the  nature  of  the  exposure/injury  in  detail  and  list  the  parts  of  the  body  affected. 
(Attach  extra  sheets  if  needed.) 


Was  medical  care  received?  Yes  ( ]  No  ( ] 

If  so,  vrhen? _ 

Where?  On-Site _ Off-Site _ 

By  Whom?  Name  of  Paramedic: _ 

Name  of  Physician: _ 

Other; _ 

If  ’Off-Site*,  name  facility  (hospital,  clinic,  etc.); _ 

Length  of  stay  at  the  facility? _ 

Was  the  Health  and  Safety  Manager  contacted?  Yes  ( ]  No  ( ]  When 
Was  the  Medteel  Consultant  contacted?  Yes  ( ]  No  ( ] 


FORM  1-3 


JACOBS  ENQINEERMO  GROUP,  INC. 
EMPLOYEE  EXPOSURE/INJURY  REPORT 
Page) 


Did  the  exposure/injury  result  in  permanent  disabifity?  Yes  { ]  No  [  ] 


If  so,  explain; 


Has  the  employee  relumed  to  work?  Yes  [  ]  No  ( ] 

If  so,  give  date; _ 

List  the  names  of  other  persons  affected  during  this  incident; 


List  the  names  of  persons  who  witnessed  the  exposure/injury  incident; 


Possible  cause  of  the  exoosureyiniunr: 


What  was  the  name  and  title  of  the  field  team  leader  or  immediate  supervisor  at  the  site 
of  the  iTKident? 


I 


f 
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FORM 


Was  the  operation  being  conducted  under  an  established  Safety  Plan? 
Yet  ( ]  No  { ]  If  yes,  attach  a  copy.  In  no.  explain. 


Describe  protective  equipment  and  clothing  used  by  the  employee: 


Other  information,  comments  (Attach  relative  data  if  necessary): 


Did  any  limitations  in  safety  equipment  or  protective  clothing  contribute  to  affect 
exposure?  If  so,  explain: 


What  waa  lh*  employe*  doing  when  the  exposure/injury  occurred?  (Descnbe  briefly  as 
"Sit*  ReoonrMiesertc**,  *S»t*  Categorization*,  *Sempiing*,  etc.) 


FORM 

JACOBS  ENGINEERING  GROUP,  INC. 

EMPLOYEE  EXPOSURE/INJURY  REPORT 
Pages 


How  did  the  exposure/injury  occur?  (Oesaibe  fully  what  factors  led  up  to  and/or 
contributed  to  the  incident.) 


Name  of  person(s)  initiating  report,  job  title,  phone  number: 


•  < 


Employee's  Name  (Print  or  type) 


» 


Employee's  Signature 


Date 


What  corrective  action(s)  or  change  to  the  Site  Safety  Plan,  tl  any,  have  been  or  wfll  be 
taken  to  avoid  recurrence  of  the  exposure  or  accident? 


a 


t . . _•  _ _ t _ A _ • 


t 


A 


i 


FORM  1-3 
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Additional  Comments; 


Project  Manager/Field  Team  Leader's  Name 
(Print  or  type) 


Project  Manager/Field  Team  Leader's  Date 

Signature 


•  •  •  _ f  • _ G 


Drivr  of  Company  Vebiclt 

Name _  Date  of  Birth 

Address _ _ 

Home  Phone  No. _ Driver's  License  No. _ 

License  Number _ _ _ _ 

Serial  Number  of  Vehicle  _ _ 

Name  of  Other  Passengers  in  Vehicle _ 

Equipment  Number _ _ _ 

Driver  of  Other  Vehicle 

Name  of  Driver _ 

Home  Address  of  Driver _ 

Phone  Number  Home _ _Wor)c _ 

Driver's  License  Number  (Including  State) _ 

Employer _ _ _ 

Owner  of  Vehicle _ 

Serial  Number  of  Vehicle _ 

Make  and  Model  of  Car _ _ _ _ 

Relation  of  Driver  to  Owner  of  Vehicle _ 

Insurance  Company  of  Owner _ 

Insurance  Company  of  Driver  &  Policy  Number _ 

PeacrlptloB  of  Accident  -  _ 


Description  of  Damage  to  Vehicles 
Company  Vehicle _ 


Other  Vehicle 


Place  Where  Damaged  Vehicles  Can  Be  Seen 


Inluries  (Explain) 


Name  of  Lav  Enforcement  Body  Investigating  Accident 
Name,  Address  &  Phone  No.  of  Witnesses _ 


s 


Signature 


Date 


Job  Name 


Job  Number 


2.4  VEHICLE  ACCIDEirrs 

2.4.1  Reporting 

o  An  Auto  Accident  Form  (Appendix  2-7)  shall  be 
Aept  in  all  Company  vehicles  utilized  for  offsite 
service. 

o  The  form  shall  be  completed  by  the  driver  of  the 
vehicle  in  conjunction  with  his  Supervisor  and 
the  Project  Superintendent  and  forwarded  within 
24  hours  after  an  accident  to  the  Corporate 
Safety  Department. 

2.4.2  Requirements 

o  The  report  shall  be  filed  when  a  Company  vehicle 
is  involved  in  anv  type  of  accident. 

o  The  form  shall  also  be  used  in  filing  reports  of 
accidents  involving  equipment  vehicles  (onsite  or 
offsite)  such  as  cherry  pickers,  backhoes, 
trucks,  cars,  etc. 

2.4.3  Distribution 

o  The  report  shall  be  distributed  as  follows: 

Equipment  Yard  -  1  Copy 

-  Site  File  -  1  Copy 

-  Corporate  Insurance  -  Original 

-  Corporate  Safety  Department  -  1  Copy 


C»r't■^nn  7.  A 


DAILY  SITE  ENTRY  FORM 


ATTACHMENT  5 

GENERIC  CHEMICAL  HAZARD  PROFILES 


The  following  Information  is  intended  to  be  generic  for  purposes  of  providing  a  brief 
overview.  Detailed  information  relevant  to  hazards  associated  with  specific  chemical 
substances  potentially  of  concern  at  this  site  are  provided  in  Attachment  7.0  of  this  HASP. 

CALIBRATION  GASES 

Common  pressurized  gases  used  to  calibrate  air  monitoring  instrumentation  inciude 
heptane,  hexane,  hydrogen  sulfide,  isobutylene,  methane,  oxygen,  and  pentane.  For  the 
most  part  these  gases  are  flammable.  If  the  cylinders  are  not  handled  with  care,  since  they 
are  pressurized,  they  can  become  mini  torpedoes  if  the  cylinder  valve  stem  is  severed  from 
the  cylinder. 

The  primary  toxic  routes  of  entry  into  the  body  are  inhalation  and  skin  absorption,  so  these 
substances  should  be  handled  in  a  weli  ventilated  area.  Symptoms  of  exposure  include 
lightheadedness,  nausea,  headache,  numb  extremities,  dermatitis,  loss  of  appetite,  chemical 
pneumonia,  and  giddiness.  Exposure  to  elevated  levels  of  such  gases  can  damage  the 
skin,  eyes,  and  respiratory  systems  and  can  cause  death. 

CORROSIVES 

Corrosives  include  acids,  bases/caustics,  and  inorganic  halogen  salts.  Some  of  the  more 
common  acids  include  acetic,  citric,  hydrochioric,  hydrofluoric,  nitric,  perchloric, 
phosphoric,  picric  and  sulfuric  acids.  Some  of  the  more  common  caustics  include 
ammonia,  ammonium  hydroxide,  potassium  hydroxide,  sodium  hydroxide,  and  sodium 
hypochlorite.  Inorganic  halogen  salts  are  compounds  containing  halogens  (chlorine, 
bromine,  fluorine)  such  as  sodium  chloride,  potassium  bromate.  and  sodium  fluoride,  which 
are  corrosive  to  metals  and  finishes,  but  are  relatively  insignificant  health  threats. 

For  the  most  part,  corrosives  re  non-flammable,  although  the  liquid  forms  are  moderately 
to  highly  volatile.  Picric  acid  when  dry  and  perchloric  acid  (perchlorates)  can  be  explosive. 
The  primary  routes  of  entry  into  the  body  are  via  inhalation,  ingestion,  and  skin  contact. 
Symptoms  of  exposure  include  tissue  burns,  nose  and  throat  inflammation,  and  pulmonary 
edema.  Corrosives  can  cause  extensive  damage  the  respiratory  system,  skin,  and  eyes. 


LANDFILL  GASES 

Landfills  in  the  past  were  often  uncontrolled  such  that  almost  any  and  every  typre  of  waste 
materials  could  have  been  deposited  at  such  sites.  When  organic  and  inorganic  matter 
degrades  and  decomposes  gases  re  generated,  typically  including  though  not  limited  to: 
ammonia,  carbon  dioxide,  carbon  disulfide,  hydrogen  chloride,  hydrogen  fluoride,  hydrogen 
cyanide,  hydrogen  sulfide,  methane,  vinyl  chloride,  vinyl  fluoride,  vinyl  chloride.  These 
gases  are  flammable  and  extremely  volatile.  Some,  such  as  hydrogen  sulfide,  are  heavier 
than  air  and  settle  in  low  lying  places. 

The  primary  routes  of  entry  into  the  body  are  via  inhalation  and  skin  absorption.  Symptoms 
of  exposure  include  light  headedness,  giddiness,  nausea,  headache,  numb  extremities, 
dermatitis,  los  of  appetite,  chemical  pneumonia,  and  tremors.  Exposure  to  elevated  levels 
of  these  gases  can  damage  tfie  skin,  eyes,  and  respiratory  system  and  can  lead  to  death. 

Metals  commonly  associated  with  batteries,  paints,  plating  operations,  and  petroleum-based 
products  include  inorganic  lead  compounds,  arsenic,  cadmium  (a  probable  human 
carcinogen),  chromium  (a  probable  hui.^an  carcinogen)  copper,  nickel,  silver,  tin  and  zinc 
compounds.  Petroleum  based  products,  such  as  lubricants,  and  especially  leaded 
gasolines,  contain  organic  lead  compounds  such  as  tetraethyl  and  tetraethyl  lead,  as  well 
as  assorted  inorganic  metals  mentioned  above  and  others  such  as  antimony,  barium, 
beryllium,  cobalt,  magnesium,  manganese,  and  vanadium.  Explosive  powders  used  in 
ordinances  contain  aluminum  as  well. 

Metals  pose  a  health  hazard  in  their  solid  form,  especially  as  airborne  dusts.  The  primary 
routes  of  entry  into  the  body  are  via  inhalation,  ingestion,  and  skin  contact.  Organic 
compounds  such  as  tributyiin  may  penetrate  the  skin  without  producing  appreciabie  iocai 
injury.  Symptoms  of  exposure  include,  eye.  skin,  and  upper  respiratory  system  irritation; 
headache,  insomnia,  metallic  taste  in  the  mouth,  lassitude,  pallor,  anorexia,  constipation, 
abdominal  pain,  anemia,  tremors.  Heavy  metals  can  cause  damage  to  the  central  nervous 
system,  kidneys,  respiratory  system,  and  liver.  Cancers  of  the  lungs  and  bones  are 
associated  with  metal  intoxication. 

PETROLEUM-BASED  HYDROCARBONS 

Lubricants,  oils,  fuels,  and  gasoline  contain  petroleum-based  hydrocarbons  such  as: 
benzene  and  its  derivatives,  naphthas,  toluene,  xylenes,  and  coal  tar  pitch  volatiles.  Coal 
tar  pitch  volatiles  are  also  known  as  Polycyclic  Hydrocarbons  (PCHs)  or  Polynuclear 


Aromatics  (PNAs)  Benzene  and  PNAs  are  known  carcinogens.  Petroleum  based 
hydrocarbon  materials  generally  contain  metal  contaminants  also:  refer  to  the  Metals  profile 
Lubricants  and  waste  oils  are  slightly  to  highly  volatile  and  flammable.  Obviously,  fuels  and 
gasoline  are  extremely  volatile  and  flammable. 

The  primary  routes  of  entry  into  the  body  are  via  ingestion  and  skin  contact  or  dermal 
absorption.  Inhalation  of  the  more  volatile  constituents,  toluene,  xylenes,  naphthas,  and 
benzene  and  its  derivatives,  can  be  toxic.  Acute  symptoms  of  exposure  include  eye,  skin, 
and  upper  respiratory  system  irritation;  giddiness,  confusion,  headache,  nausea,  staggered 
gait,  and  fatigue.  High  level  and  chronic  exposure  can  cause  damage  to  the  liver,  kidneys, 
and  bone  marrow,  and  can  cause  skin  cancer  and  leukemia. 

SOLVENTS (HALOGENATED) 

Halogenated  solvents  are  hydrocarbon  comprounds  that  also  have  halogen  molecules  such 
as  chlorine,  bromine,  and  fluorine.  Generally  halogenated  solvents  re  moderately  to  highly 
volatile  and  are  non-combustible.  In  general,  the  toxicity  of  halogens  typically  ranks: 
fluorinated  >  brominated  >  chlorinated. 

Some  of  the  more  common  chlorinated  solvent  wastes  include:  carbon  tetrachloride*, 
chloroform*,  methylene  chloride*,  methyl  chloroform  (1,1-trichloroefhane), 
tetrachloroethylene*  (perchloroethylene).  and  trichloroethylene.  Substances  followed  by 
an  asterisk  (8)  are  probable  human  carcinogens. 

Primary  routes  of  entry  into  the  body  are  inhalation,  dermal  absorption,  and  ingestion. 
Symptoms  of  acute  exposure  include:  eye,  skin,  and  upper  respiratory  irritation;  flush  face, 
and  neck:  vertigo,  headache,  lassitude,  dizziness,  fatigue,  nausea,vomitlng,  disorientation, 
confusion,  and  poor  equilibrium.  High  level  or  chronic  exposures  can  cause  damage  to  the 
skin,  eyes,  liver,  kidneys,  central  nervous  system,  respiratory  system,  and  heart. 

SOLVENTS  (NONHALOGENATED)  AND  PAINTS 

Some  of  the  more  common  constituents  of  nonhalogenated  solvent  and  paint  wastes 
include;  acetone,  methyl  ethyl  ketone  (MEK),  toluene,  xylenes:  and  alkyl  acetates,  acrylates, 
and  alcohols.  These  substances  are  slightly  to  highly  volatile  and  are  moderately  to  highly 
flammable. 


flCCni55 

ANHYDROUS:  100  MG  RINSED  EYE-RABBIT  MILD. 
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Primary  routes  of  entry  into  the  body  are  via  inhalation,  ingestion,  and  dermal  adsorption. 
Symptoms  of  exposure  include  irritation  of  the  eyes,  skin,  or  upper  respiratory  system 
headaches,  drowsiness,  dermatitis,  dizziness,  confusion,  giddiness,  and  euphoria.  Higher 
levels  of  exposure  can  cause  narcosis  and  damage  to  the  kidneys  and  blood. 
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MATERIAL  SAFETY  DATA  SHEETS  (MSDSs) 
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**SOOIUM  HYORGXIOE,  DRY  SOLID,  FLAKE,  BE 
**SOOIU?i  HYDROXIDE,  DRY  SOLID,  FLAKE,  BE 
**SOOIUH  HYDROXIDE,  DRY  SaiD,  FLAKE,  BE 

MATERIAL  SAFETY  DATA  SHEET 


FISHER  SCIENTIFIC 
CHEMICAL  DIOISION 
1  REAGENT  LANE 
FAIR  LAUN  Nj  07410 
(201)  796-7100 


EMERGENCY  NL’fBER.  (201'  7»6-7100 
CHEftTREc  6EE!:T4NCE’  (SCO'  424-9500 


THIS  INFORMATION  IS  BFLIFOED  TO  BF  ACCURATE  AND  REPRESENTS  T.HE  EES" 
INFORMATION  CURRENTLY  AVAILABLE  TO  US.  HOUEVER,  UE  MAKE  NO  UARRANTt  OF 
MERCHANTABILITY  OR  ANY  OTHER  UARRANTY,  EXPRESS  OR  IMPLIED.  nITH  RESPECT  'l 
SUCH  INFORMATION,  AND  UE  ASSUME  NO  LIAeiLl’'T  RESULTING  FPyjm  rs  USE 
SHOULD  MARE  IHEIR  Own  I.NVESTTGATIONS  TC  DETERMINE  THE  S.ItaEI.It-  I-  '-E 
INFQRMATICN  FOR  THEIR  PARTICULAR  PURPOSES. 


SL2STANCE  ILENTTFICATi:''i 


-  A  ,'E  NAHnc  I  ’  T  . 

-.AL'zTIO  soda  SU-A  LT-'  uTl.  HH I  !  1  .-L'I'I.  L.._-  clS. 

LAUoTIl  c'JDA.  _.PY  .  CA^c’^IL  S'JT'A,  FlAfE.  -AvSTll  Lv  JS  .  -r. 

CA'jSTIl  soda  SG-ID,  STiUr  H'DRATS.  SODIUM  H'DRD'Ml  '.NA'jH  ' 
SODIUM  hYQRSYICE.  aAKE.  SCDIUM  HrOROXIDE.  DRY,  cGSiUr  riVDRC.a2f 
aSCARITE;  SODijM_HY['fO..IDE_,  SI  CD  4955235  Gh  1823. 

5*613:  5*313;  5*660;  S*6l^  BPjUy;  NAOH: 

CHEMICAL  FAMILY: 
iNURGANIC  BASE 

"OlECULAR  F:,:«.;..i 

'CLECUlAE  jEIGH':  aC.DO 

IE92LA  Ra'^In'I*;  S'IAli  v*5  h^AlT*-!  FiRE='.'*  R£a  . '  I,  IT !  =  1 
NF-A  PAT'NGS  .scale  2*4  .  rlP£-0  •E.AC'I’.'IT'-; 

lOMFuNEnTS  AivD  CtDnTAMINA^TS 

CO.Mf’ONEN:  ,  S-jll  J'*  H.rPOi.'DE  '■FfEENT 

CA jT  lci0*76*..' 

OT-:ER  CONTamInAnTS  nONE 

EXPOSURE  '.Irn 
sodium  htOROXIDE. 

2  MG.-'M5  QShA  ceiling 
2  MG,''M3  ACGIH  CEILING 
2  MG.'MS  NIOSH  recommenced  CEILING 
2  MG/M3  OPG  MAK  TUA  (TOTAL  DUST), 

4  MG/M3  DFG  MAK  5  MINUTE  PEAk  ,  MOMENTARY  VALUE,  6  TIMES.'SHIFT 

MEASUREMENT  METHOD:  PARTICULATE  FILTER:  HYDROCHLORIC  ACID;  TITRAT 
(NIOSH  VOL.  Ill  »  7401,  ALKALINE  OUSTS). 


M 
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*<OSHA  LInITS  ADOPTED  JANUART  19,  1989  ARE  SUBJECT  TO  THE  DECISION  OF  THE 
IITH  CIRCUIT  COURT  OF  APPEALS  (AFL-CIO  V,  OSHA)  AS  OF  JULY  7,  1992.** 


PHYSICAL  DATA 


DESCRIPTION;  ODORLESS,  UHITE  OR  OFF-UHITE  HYGROSCOPIC  SOLID. 


BOILING  POINT;  2534  F  (1390  C.'  NE-.^ING  POINT.  604  F  (319  C) 


SPECIFIC  GRAVITY,  2.130  VAPOR  PRESSURE,  100  HHHG  @  1111  C 


“H:  14  3  5X  SOLUTION  SOLUBILITY  IN  UATER:  111  i 


iCLVENT  SOLUBILITY;  SOLUBLE  IN  ALCOHOL..  GLYCEROL,  INSOLUBLE  ACETONE,  ETHER. 


FI  an:  e.y.plgsion 


■'IRE  ANi  Explosion  .hazard 

'M.IOI:-:  -IRE  HRIAR[  tq 


1-^0  EMERGENCY  P£?ROr;EE  GvICEcOO!, 


i'jR  LArCL;*.  FI.RES.  USE  UATtP  -PRAt.  yCu  lR  REl'L’i..AR  rC.-YN 
iiRR'v  EiyERiGEixGi  RES'^ONSE  GL'IDEEOOE  DOc  R  SSOO.jK 


R:REFIC-,“7If.G, 

C “ I R  FRO'*  ^IRE  A"LA  I*  ;Jv  LAN  EG  1;  wI^’nijUT  RISK.  ARPO'  CUULInl* 
JA"ER  "G  EIGEE  of  CONTAINERS  ’’HA''  ARE  E'xRC'EED  ^0  RLAnES  UNTIL  WEL.  AFTRR  FIRE 
iE  Out  E'AY  A.CAt  FROn  EnCS  of  TA.NI'E  EnEROE-Cx  RESPONSE  GUIDEECGK, 

IE’  *'  Lri .  s  Guide  rage  6'’. 


LLi  A'jE'“^  ;‘Ji^A;_i  RQR  TYPE  UR  FJRC  UrE  WA'E**  I*'  “L'JODINU  QUAn;  ITIi:  Aj  P0'_*. 
*  ■  WA’^iR  :  RL.,1  AS  EAR  ,A  21;  ANUt  A'r  ■'LsL.BLc. 


T  ?  An  ;  • t,  *  a  : :  l'A  T  A 


;EPA^x,-£^-  ;r  transportation  HAZARD  CLASSIFICaTIGn  49-CFR  i/C.IOl; 
CGRROSIUE  NaTERIAL 


’’E-'ARI’.rE'x'T  OF  TRAH3R0*TATI0N  LASEuI'xG  I'SO'JIRE.nENT'-  4':’-:s;k  i';  an; 

;js-"a?t  e, 

.-.■.ti;.,-,:!..  r 


lE.RaRInE,''  of  transportation  rackaging  REQuIREnEnTS,  49-CFR  i73.245B 
ExCEPTIGnS.  49-CfR  175.244 


EInAL  rule  OfJ  HAZARDOUS  NATERIAuS  REG'JlATIZNS  'H'*R  RR  CRR  PR-'.  ■' 

OGCxET  NL.NbERS  hN-181 .  HN-181A.  HM-ISIS.  .HN-ISIC.  HH-131D  AND  HN-204. 
EFFECnvE  DATE  OCTOBER  1,  1991,  HOUEVER,  COMPLIANCE  UITH  THE  REGULATIONS  IS 


'  -'t 


oT?Y*^'  ,  A 

- ,  A"  H'*''  -  'J  •' 

■  Vi  V  - 

fPc  ,  . 


' -VR,  V'V  ■  'C  ■' 


.  "  -  i--  R> '  ' 


-V  .  ■'■''  >  . .  ^  J  ^  \  '.'JSUk 
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NATEPIAL  INTO  CLEAN,  DRY  CONTAINER  AND  COVER.  MOVE  CONTAINERS  FRON  SPILL 
AREA.  FOR  LARGER  SPILLS,  DIKE  FAR  AHEAD  OF  SPILL  FOR  LATER  DISPOSAL.  KEEP 
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AUTHORIZEO  ON  ANO  AFTEt  JANUARr  1,  1991.  (55  Ft  52402,  12/21/90) 

EXCEPT  FOR  EXPL0SI()ES,  INHALATION  HAZARDS,  ANO  INFECTIOUS  SUBSTANCES,  THE 
EFFECTIVE  DATE  FOR  HAZARD  COMMUNICATION  RE8UIREMENTS  IS  EXTENDED  TO 
OCTOBER  1,  1993.  (56  FR  47158,  09/18/91) 

U.S.  DEPARTMENT  OF  TRANSPORTATION  SHIPPING  NAME-ID  NUMBER,  49  CFR  172,101: 
SODIUM  HTOROXIDE,  SOLID-UN  1823 

U.S,  DEPARTMENT  OF  TRANSPORTATION  HAZARD  CLASS  OR  Sr.iISION,  4®  CFR  I'Z.lOl: 

S  -  CORROSIVE  MATERIAL 

U  S.  DEPARTMENT  OF  TRANSPORTATION  PACKING  GROUP  4-?  I'l .  1 ;  1 
FG  11 

U.S.  DEPARTMENT  OF  TRANbPuNTATION  LABELING  REQUIREMENTS ,  49  CFR  i72,lC-l 
ANO  SUBPART  E; 

CORROSIVE 

0  .  ,  DEPARTMENT  OF  TRA.Nb^ORTATION  PACkAGINC'  AU^HORIZATiUA: , 

E-''SPTIGNS:  49  cfs  173.154 
wO'j-5L'!- A‘C k aC’I '-?■  R  l''3-2lC' 

^ '  j  L  k  .9  A  L  k  A  G  i  N  G ;  4  y  ^  T  R  1.3.240 


TO.kICITT 

jDIUM  HrDRO.UDE. 

R^iTATiON  DATA,  jOC  MG'JA  HU'JRb  bkl.^-RAbElT  bb'.'tRE  I*.  E*S-RaEcC^  bEviRE 
50  UG,  24  HOURS  ETt-RAESIT  SEVERE:  1  MG/24  HOURS  E?£-RASSIT  SEVERE:  400  uS 
EtE-RASSIT  mild,  1  MG.-'bO  SEGUnDS  rinsed  EyE-9A9BIT  SEVERE:  IL,- JR  HOURS 
E'E-MuNkEY  SEVERE, 

C'lGI;'  Ca'A  iS'r'O  f'.i  c-,I''-5APti’ '  v050  .VA'-  uA^vr:  i  ROSE*-  InG  MSDS'. 
5..  MU  Kj  GRAL-RASSI'^  wUuO.  104-jAO  MG/kG  ORAL-FAT  -JtV  -'AN  UATlA*.  .(  .YL-S 
.NU,  MrOb'  40  MU  I'.  ’•AAE.ylTONLAt-MOU'rE  _Dt.'  ML.A.'iNI'..  JATA 
•'■RGINCGEN  'STATUS.  .NONE 

EFFECTS.  'ORrO'r'.'E-  a  ".j.v  3k!'^  S'-  '.‘‘•'.■i:' I'.-’' 

C.TEJOxICIT'r  LEVEL,  TC*IG  B>  INGESTION,  iH.I'DERaTE;.^  ZIxIG  5’  DEy.hA. 

EFFECTS  NO  UA^a_AVa:,aS.E 

^  IN'-RLA';ED  RI;K  r  ROM  L/PU'D,^Rt,  PE.-SunS  wITH  r  RE-c.' .  :V^  .^U  oYI.N  AND  uTE 


health  Fcr:uTS  AND  FIRS'  AID 


Fi'  'jl'-.'b  25'.'  ^u  I MmE L I A'Ci.  Y  DAN'uER'JU';  lIFE  or  h-A^.TH 

ACUTE  E.XPGSURE-  EFFECTS  DUE  TO  INHALATION  OF  CJE'E  0-  MIST  MA''  '/AR'  frqm 
mIlD  IRRITATION  OF  THE  NOSE  AT  2  ,mG.  m3  '0  SEVERE  .fh£',.hln: T IS  DEPENDING 
In  'he  SEVERI'''y  gif  EXPOSURE,  LOU  COnGEN- RaTIOnS  "A-  "aUSE  mU'GOUS  mEmESA'-S 
IRRITAIIuN  UITH  sore  ThyCAT.  uL'UGHING.  Anj  .TbPNE.A  .nTEnzE  ExPCbLRES  MA: 
RESULT  IN  DESTRUCTION  OF  hU'GOUS  MEMBRANES  AnO  OELAYEG  PULMONARr  EDEmA 


'  '.o' 

•r  ..^  5^,.  .,,  ; 

■’  *■  ■  *s}  -‘4-^ 
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OR  PNEUMONITIS.  SHOCK  MAY  OCCUR. 

CHRONIC  EXPOSURE-  PROLONGED  EXPOSURES  TO  -iIGH  CONCENTRATIONS  Of  OUSTS  OR 
MISTS  MAY  CAUSE  DISCOMfCRT  AND  ULCERATION  Of  THE  NASAL  PASSAGES.  REPEATED 
EXPOSURES  Of  5000  MG/L  UERE  HARMLESS  TO  RATS,  BUT  10,000  MG/L  LEO  TO 
NEROOUSNESS,  SORE  EYES,  DIARRHEA  AND  RETARDED  GROUTH.  RATS  EXPOSED 
30  MIWUTES.'DAY  TO  UNMEASURED  CONCENTRATIONS  Of  SODIUM  HYDROXIDE  AEROSaS 
SUffERED  PULMONARY  DAMAGE  AfTER  2-3  MONTHS.  DEATH  KCURRED  IN  2  Of  10  RATS 
EXPOSED  TO  AN  AEROSOL  Of  40X  AQUEOUS  SODIUM  HYDROXIDE  fOR  30  MINUTES, 

TUICE  A  UEEK  fOR  3  UEEK5.  HISTOPATHOLOGICAC  EXAMINATION  ShOUEC  MOSTlY 
NORMAL  LUNG  TISSUE  WITH  fOCI  Of  ENLAROEO  A^v'tOLAR  SEFTAE  EMFH’StrA 
bronchial  JlCERATION  AnO  EN^ARGlD  l'n^h  alEnOIDA.  TISJJEC  As 
L r  T CEmIOLOu I C  STUDY  OF  O'l  UOR?‘tRb  . sLi.inCCALLY  E'^'OlED  lAlo  .■_:  u 
EOR  30  YEARS  OR  MORE  EOUnG  NO  SIGnIFICANI  INCREASt  In  Mf't'A^.'Yf  ;r. 
relation  to  duration  or  intensity  Of  SUCH  EXPOSURES. 

FIRST  AID-  REMOUE  FROM  EXPOSURE  AREA  TO  ERES.h  AIR  ImNEC’ately.  IF  PREa'-Im:. 

H.A3  STOPPED.  GIVE  ARTIFICIAL  RESPIP,A’’:0N .  MAINTAIN  ACRLA'  AND  ElDOD 

PRt::jfL  AND  ADhIN!;T,R  ij.t  ^-jEN  If  AVAILABLE  KlEF  A-'-L-'iL-  FlR'iOn  As. 

AT  R'ESF.  Ti-.EA'  itM.F'r-HA’ICALLY  AS'C  : '  I  *  ’  I'.  E.  •  .A  I 'I  ,sl  S’ f  A^  I  ,‘,s  jf  CC'. 

Sr-T'vD  BE  PERF.CiRiaEl'  E’  QlIA.I^IED  PERS.GnnEl  'f'  "-CI'a  v'Es'I'.s 

im-eciate:.) 


SCll’ICs-  :f  ;  J-A-,  ;F;;’AnGs  DUEC  nC  UC:.^5  Ls'I.  af'.;  ce.ffa.  -..fJ 

t.j'.;!:.;  ""w"  ;  a,  -i '  R  U '  ;  ’  E  AF,.^I-L' 

’.hEIR  aRh;  F'jR  ’j  hIno'cS  AH...UED  ff'L'uRESSI .E  CHANCES  BEGINNING 
uI'H  C  I; SC’. I C'N  C'F  ‘-E  CS..;  In  T-,  r.RM  LAiER  anS  FRCI-RESilNG 
'L-RC.Gri  EGE.m.A  T,;  T.CIAl  CESTRlCTIijn  :.f  '-E  EF'ICfr-IS  In  S’.  niNU’ES 
A  AiCUtC'.  :  :L'-’, 'IC'A  .A.j.-EC  :.E.E"i-I  IF  'm  S‘>  CP  R'AEEI'E 

--aEn  .APP'.CEC  F’jR  a  HOlR:  ALi‘A..C£S  'HE  :•>  S.C».'  THE  E^’E.*-' 

I'-.R'  i:EFE'<jS  .N  I -£  I.'A'II''’'  .'F  ICn’-"'  *•  -  .'•  lies  I:  nC" 

*"  **  '  “  t  '1-w*'  “  ‘•■'•'c  wl.“ 


AREA  wi'A  FjAF  ;;  >_d  DE’EAlEnf  and  .aF'CE  A*i'jsN':  ;r  ;,.Ar..  nl 

j’  r;’  O'- 

:-rN3,  w:'-  :-£C!.£  TJ' 

";o  riGHTLT,  .j£'  "rtJi.'A.  a'Tln^ii.iN  ;-r£:iAr£L) . 

'  £  T . 

CCIU.M  HYDROXIDE: 


A’.JXC  EyR'OSliRE-  COn’A'CT  ma>  cause  CIC-In’faaa'IOn  And  S_C'.’'C''iNC-  C'F 
i.CN JUNC T IL AL  AND  ...'RiVEAL  EPII, HELIUM,  'CORNEA;.  C!FAi.iFj,^Si'’I'js  .  MARaEL.  EDEma 


I 


•  t>\y- 


^  S  .  .1  ./  ; 


■  i 
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m  ULCEMTION.  AFTER  7  TO  13  DAYS  EITHER  GRADUAL  RECOVERY  BEGINS  OR  THERE 
A  IS  kkOGRESSION  Of  ULCERATION  AND  CORNEAL  OPACIFICATION.  COMPLICATIONS  OF 
^  SEVERE  EYE  BURNS  ARE  SYMBlEFHARON  UITH  OVERGROUTH  Of  THE  CORNEA  BY  A 
VASCULARIZED  MEMBRANE,  PROGRESSIVE  OR  RECURRENT  CORNEAL  ULCERATION  AND 
PERMANENT  CORNEAL  OPACIFICATION,  BLINDNESS  MAY  OCCUR 
Q  CHRONIC  EXJ>OSUR£-  EFFECTS  ARE  DEPENDENT  UPON  CONCENTRATION  AND  DURATION 
^  OF  EXPOSURE  "ONJUNCTIVITIS  OR  EFFECTS  SIMILAR  TO  THOSE  FOR  ACUTE  EXPOSURE 
MAY  OCCUR 

first  ait-  .h9H  eyes  immediately  lit-  LAfGE  AMOUNTS  OP  .a’p;  OCCA3IGNA..Y 
^  lift;, No  UPPER  AND  LOUER  .US.  UNTIl  NL  EVIGEnCE  OF  [HfMl.A.  REMAPS  A' 

1T“JC'  hlNU^ES  '  I(«h  •  uA  WNy.'  UITH 

FETUrNEj  :0  LI/n’ER  -.ITh  .  GE*^ 

«  "EDICAl  ATTENflllS  IftrtLDlA'EL' 


Ingestion 

SODIUM  HyDSOxIC'E 

CCPPOSIlE  TQ*IC_  __  _ 

A.L'YE  ExF.'r.'S£-  TUP  .lTna.  LUrL  i***  FAT-  lA  .'  ■4' 


I'SES 'lO'p  .MAT 

Tut  '  ’  C  -  .-I  .  ' 


•  H  :  Ic  i''' N  E'*  ' '~'i. 

I  PkA" EE'.'^.PF 


-.kA^>L  Suio'.AVCEi  mat  F£-l,w’  ;n_  ^Fl A.'*:-  Ul  Cl>.A  -  iVt  Er-ECT: 


^  AuwL'wInG  L'i" .  i  I'^L'  'i  j'Ci*  A  “b 
Iw’ATi.  ““b“C  ‘s.c.'i'*-  ...  '""t  r  ^  t 

'£'*7^  'S  .*f,*^E7 .’A”EL  ' 


^  " '1 


^s^Li  ■  iC  :  ■ 

H«n4:x:2£ 

A'.;  >•,-  'N 

AlE^ir  AN'MTr!i^''r  - 

^PlESoFE . 


rtv/rp 


0^',  . 


‘'v.  ■-  ''  '^ 

''V'V/ 


f  '  '■  .  -.'A'  '. 

rs^  V.  ' '  ''■•^> 

T'-isx-RvV  .•.. 

vcT'rf  **■  r- 

■'  t 


KTi  V:-'  ••;  '>  , 
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AGIOS:  MAY  REACT  VIOLENTLY. 

ACROLEIN;  HAY  RESULT  IN  AN  EXTREMELY  VIOLENT  POLYMERIZATION 
ACRYLONITRILE:  MAY  CAUSE  VIOLENT  POLYMERIZATION, 

ALLYl  ALCOHOL  ♦  BENZENE  SULFONYL  CHLORIDE:  POSSIBLE  EXPLOSION  HAZARD. 

ALLYL  C.HLORIOE;  HYDROLYZES. 

-ALUMINUM.  VIGOROUS  REACTION. 

Aluminum,  arsenic  trioxide,  sodium  arsenate,  may  generate  flammable  hydrogen 

GAS . 

AMMONIA  *  SILVER  NIIRAIE  FR.E:IF:  TA'IOn  Of  E«PlOS:VE  SILVER  NITRIDE  mA' 

OCCL  R , 

A"mGnIlm  SAl’^S  may  react  VICLENTL'  E'.-C':.ViNl  Am^C^Ia  gag 
EEnCENE-I  A-uIC^.  E'CIHERmIC  REaCIICn. 

N  *■  -EIG^  TRInI^RQftl'i,,  ,LIREA.  LriRnA::>  uE  EyRLOCI.'E  'AMF.'ii.-.I 
e.RuM’NE  POSSIBLE  EXPLOSION  IF  NOT  STIRRED  CuNTINOUbLY, 

chlorine  trifluoride.  may  cause  violent  reaction. 

CHLOROFORM  ♦  METHYL  ALCOHOL.  ExOTHER-MIC  R'EACTION. 

Lui_ f  [jc  JN  m;<;i^E'  in  A  CLOSED  CONTAINER  i'AO'=ES  An  In''R'AGE  >  ^-nY-IRa' 
an]  cpESiL'R.E 

A  -  L  .A'L  L  ■  ]- _ ‘Ml  TA',  i_  phenol  :  ^LnlB'-t  IC-'-ITT_.n 

lmi;;OnIT:c:c_£-ES.  ROSSIEiE  ExPlCSIOn 
>_:;rcip;:rin :  .".ay  cause  violent  reaction 

I-..  I  -  .1 1.'. R  On  1 1  A 1 1 L  "I  >  InG  In  a  .'i;  -j  ;  .  -  ;  • 


.lO  '.\C.  E'  ''I"'", 

I ' c  '  ANur  Y 1 R .  >  .  mI^I.'.A,  In  X  Iv.'ri.  .._'NTaIn£v  ,  AJi 

^1  "  1  R’ATvRi  A.nl  RkiidUKE 
R.amm.,a.R_£  LIQL'IGS.  EIRE  AND  EXfU''£I:>  HAZARI 

'  C’  _  Y  N.!  V  .  1 . .  .. »  E  Y'j  I  h'E  R  M  .  ,  OE  L'M  ■  .  T  1 1  ifJ  ^ ^  A  1 

ilyC’a^  'Ixing  In  a  Closed  container  iNrccAiES  i’empaaa 
-iOROC.HlCRII  AIIC.  mIxIn'G  I^  a  I..''I£]  ICiN'AI.nER  IA'..]ES 
■■c-i-'.-iRic^AiiD  Mi>i''b_.N  A  ::'.>.-Y.;>.£?  ;a'.':£; 


c.cie:  c:nta;«£r  iajie 


•I'T^I  ICRRCIEI  Mi'Ail  RZAI'IN'O  T]  y  jt,.  A_-nn4f_£ 

A  "Mt '  n  ■  L  '  - ‘N  ,  R..‘HLN.  .  -l-.M,^  “LA-^  .  , 

W-  L  M 

N I  * '  .,‘1  THA.Ni  An  1  *  F  ..  ui  1  Vi  bA.. 

Nl  TRGm£’'HAN£  forms  an  E,' PL.OSIVE  SA^' 

nI'PC-RaRaA'InS  t— ■  NI TROiARAEAYfj';  iSA-Y£^.;A  ‘a  j: 

VITH  ORGANIC  SASES.  ’HE  DRY  SALTS  ARE  EyTl;;;.! 

•■•'FijR'RG  =  ANE.  forms  AN  EXPlCCIVE  SA..T. 

C-NrRCTL'LUtNE.  POSSIBLE  E-('LOSICN. 

mI‘I(Tu  ;N  a,  .iJriD  LU‘-Ti,lNiR  .A:_:oL;  An  Ir-'.-iA-.  T». 


A  i.  •  45  pv*  nI*.''  . 


■  ^  45  PV.  ^  •  V* 


:.‘FRi  : ...  .  -  .  ^  N 


tiLivJTjiLy . .rVi 
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ACC21309  'o' ''.fAflc' 07  or  Of 

PSESSUK.  i-  ^ 

ORGANIC  PEROXIDESi  INCOMPATIBLE,  _ 

PEMTX  {3-METHYL -2-Pa'«‘NE-A-yM-l-0L):  POSSIBLE  aPLOSIOM. 

PHOSPHORUS:  HAY  FORM  HIKED  PHOSPHINES  UHICH  HAY  IGNITE  SPONTANEOUSLY  IN  AIR. 
PHOSPHORUS  PENTOXIDE:  HAY  REACT  VIOLENTLY  UHEN  HEATEO. 

PLASTICS;  HAY  BE  ATTACKED. 

B-PROPIOLACTONE i  MIXING  IN  A  CLOSED  CONTAINER  CAUSES  AN  INCREASE  IN 
lEHPERATURE  AND  PRESSURE. 

PROPYLENE  OXIDE:  IGNITION  OR  EXPLOSION  MAT  OCCUR, 

RUBBER:  HAY  BE  ATTACKED 

SODIUM  TETRAHYDROBOSATE  DRY  MIXTURES  UITH  SODIUM  HYDROXIDE  COnTAINING 
15-AOX  OF  TETRAHYDROECRATE  LIBERATE  HtOPl'GEn  EXPLCSK'EL'  AT  730^'':  C 
SULFURIC  ACID  mixing  In  a  CLC3ED  CONTAINER  CAUSES  AN  INCREASE  >  -E"Pe:a,,:. 
AND  PRESSURE 

1  ,:.4,5-t£tr,achlorcb£n';ene.  violent  KEACIICn. 

TETR'ACHLOROBENZENE  *  METHru  ALCOHOl  .  POSSIE.E  EXflG.  N 
TETRACHLOROETHYLEnE;  POSSIBLE  EXPLOSION, 

TEIRAHYDROFURAN  SERIOl'E  EXPLOSIONS  CAN  'CCl.R 

^IN,  EVOLUTIjn  Cr  HTOkl-L-EN  gas  UHI^H  rlfRil  An  i'*Fl03I'»'E  *"*• 

: .  1  .  I-TRICHLoFCE^HmN'Cl  explosion  "'At  CCC:’^' 

"C’ChL'j''wE’H'_  O*'  E.'-.JI’.l  ’l:  0‘  CICHL'>  -  -  -  e  ■  •  '-l 

’’H'lEncGr.-'Nl  T  "Y  KAAl  *  .•‘ETHANJL  -AolL  "£AC’’I.> 

"fAy  r*. 

£INC  J  iRr.  A-nI  -“'Ta-' 


:*  substance, 

E.'y. 'FOiNrsEiV; 'R-y-w’ 


*  i  •  7  A'^L  I. 


Rt:-VLA';>;  STORING  u?  [I: 

on'a:''  •-{  :;e':i:*  iirectir  or 


'S-£  IN  A  COOa  .  I 
y^LZ  I L  .  A  ’  1  . 
■iF-A  4^  KAyy-:'. 


r.-yAH  A.. 

A*-’  -y.  F‘ 


y'-y  AuA*  Ff;> 


yr-osAL  ^'.y  i'-*  A-yy'A^y  yAN^Ay;  A^yyit'-t  yyyA’.'-:  y 

A  ■‘ACAFwCl'5  wA;:"'i  ,  4v  -.FR  ,.z..  ::A  -lAZAFOl-L-z  *A:.£ 

^  100  PQ'j'^D  cerila  yyiy  ly-  Hyy-tAt;.£  quhn-'T' 
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CCWOITIO)»t  'J  AVOID 

NAY  BURN  BUT  DDES  NOT  IGNITE  READILY.  fLANNABLE,  POISONOUS  GASES  HAY 
ACCUHULATE  IN  TANKS  AND  HOPPER  CARS.  MAY  IGNITE  COMBUSTIBLES  (UOOD,  PAPER, 

OIL,  ETC.). 

t**n*******t**»*********inmt*-k**t***it**t***m********************n,t******t* 

SPILL  AND  LEAK  PROCEDURES 


SOIL  SPILL. 

DIG  HOLDING  AREA  SUCH  AS  LAGOUN,  POND  OR  PI^  f' 


jjNTAiNHENT , 


USE  PROTECTIVE  COVER  SUCH  AS  A  PLASTIC  SHEET  TO  F.REVENT  MATERIAL  FRUfl 
DISSOLVING  IN  EIRE  EXTINGUISHING  WATER  OR  RAIN. 

LATER  SPILL: 

ADD  suitable  agent  TO  NE'JTRALICE  Si^ILLED  MA'ERIa.  to  Ph-7 


CCClMxUNAL  SPILL: 

DO  llT  TOUCH  S.'^ILLED  haTERIal.  STOP  lEA^  I- 


SPILlS.  TAKE  ! 
■ia’c-ial  Into  ;..ean 


;F  urs  san: 


jK  LL-ltK  r? 


•O'.  Oi'-  D.o  it  lit-:,'  si:- 

i:.;"EE'“:  material  AND  PlAI.E 


■C-I-  A',:  uJ-N  ;'r  PC'  -.■.'"(OS 

zL'.''tPEUNU  .-t.Mt  N  G'Mt i  An,  ^xAUiriUP-kA  .  j''-  -  -iP'X  i.ECT.Xif..  j... 

;,'iAT  -  RLiz~.'oE  zJvAl.  ''j  UK  ijRx.ATER  THAN  'HL  ‘•'t .‘‘'J.-. TABLE  QUANTITY  PQR  TnIS 
xUBulANCr  El  ImmlDIAT--.'  PEPO-TEO  TC-  TkE  l'_'Ua_  Enf'UENLi  pLAfJ'•T^J^  COMMITTEE 
AND  Trtt  STATE  E.MtPGEKCT  EESFUNSE  COMMISSION  '.4V  CfR  355.40)  IF  THE  f'£x.SA3£  OF 
THIS  j'JB'jl A;'y,E  Iu  .Ai able  Ux'lER  CERllA  SECII'O^’'  lOS.  THE  NATTijnA;.  RE^PuNlE 
CENTER  must  BE  NCIIFISD  IMMEC’ATELY  AT  'SOOI  SOA-SSOC  OR  ^COO'  AOx-CsSS  IN  THE 
METROP'AliTAN  LAShIn.atON  D  C  AREA  i40  -SPR  000 


PROTlCTIVE  EaLIPMENT 


'.'£Ni::.Ar;oN: 

TPC".  I'E  ^OCAu  EihAU;'  .'E'jTI..  p  .'  j'»  A'fT 


.SlI-E:  E'AOrJKE  lImI'E. 


I'  L  ;  . 1-'  r  : 

’’aE  PULLULiNG  pES'IPa':;;  ,;njr.  x- O.’.S  ARE  RACOHMENDATIuNi 

THE  U.S.  CEFARTM.EnT  CF  -.P.A:.Tk  AND  -l  rA.v  IiRVlI:;.  NiOSH  POCKET  .OUICE  TO 
uHE'^IlAL  HAZARD:  JIv:'^'  lR'I"'--''.A  OUL  .••'*1'*' *:  .■  r'  'Ri  :  DEPARTMENT  OF 
l.AclR  .  09  CFR  IVIO  rUcr.ART  - 

'HE  S'ECIPIl  Ri;Aj|}£|TGP  SElECT':  MUST  El  pass.  .D'j'ahINATION  LEVELS  pGU.nD 
IN  the  CORK  .t..a:e  .  H..ST  NCT  En’EEO  rHE_ Ll:;pi  I-'S  .IHITS  OF  THE  RESPIRATOR  AND 
BE  JuINT;.'  A-'-'h.j.LD  cf  'HE  ^•'A  IunA.,  I'-;"ITrTE  r.j:  DDDuPATIOnal  SAFETY  AND 
.■:lA-TH  and  :  he  ’•'InE  LA.*- E  . :  A.NO  HEALTH  AjMI^IjTRA' lUN  .  NIOSH-MihA . 

SD'DIj"  h'",TO<IOE: 

50  mD-'mS-  ANt  POl'FPED  AIR-p..'P:-'*ING  RfSPiRATOP  WITH  A  CuST  AND  «.ST  aIL^EP. 
ANT  SUPP-IEC-AIP  P'ESpIPaTOR  OPESaTED  >  A  CONTINUOUS  FLOL  MODE. 

ICO  MG.-'M3-  ANY  SELF-CC.NTAInED  BREAIHI.NG  APPAAATUS  UIIH  A  FULL  FACEPIECE. 
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ANr  SUPPLIED-AIR  RESPIRATOR  UITH  A  PULL  FACEPIECE 
ANY  AIR-PURIFYING  FULL  FACEPIECE  RESPIRATOR  UITH  A  HIGH 
EFFICIENCY  PARTICULATE  FILTER, 

250  MG/M3-  ANY  SUPPLIED-AIR  RESPIRATOR  UITH  A  FULL  FACEPIECE  AND  OPERATED  IN 
A  PRESSURE-OEHAND  OR  OTHER  POSITIVE  PRESSURE  HOOE. 

ESCAPE-  ANY  AIR-PURIFYING  FULL  FACEPIECE  RESPIRATOR  UITH  A  HIGH 
EFFICIENCY  PARTICULATE  FILTER, 

ANY  APPROPRIATE  ESCAPE-TYPE  SELF-CONTAINED  BREATHING  APPARATUS 

FOR  FIREFIGHTING  AND  OTHER  :,'F,F::A:ELr  .'iAnl-EPOlS  Tj  LIFE  .‘R  mEalTH  LunDITIlM 

ANt  SELF-CONTAINED  GREAYhING  -cY-tiTL,.  m  Fj_  fA.'EflECE  IE 

OPERATED  IN  A  PRESSURE-OE.HAnD  u-  CTmES  ,='OS;':'  E-FRlS-UR£  nCDE. 

ANY  SUPPLIED-AIR  RESPIRATOR  THAT  HAS  A  FULI.  FACEPIECE  AND  IS  0PERA’'ED  a 
PRESSURE-DEflANO  OR  OTHER  POSITIVE-FRECSLpE  r.i^t  In  COrSiNACION  UH-  An 
AUXILIARY  SELF-CONTAINED  BREATHING  APPARATUS  OPERa'c:  In  crEECl-i-::"An; 

OR  OTHER  POSITIVE-PRESSURE  m'DE 

CLOTHING: 

UEAP  ?  jF  R I  rtTc  ‘■'T’OrtC  Iv't  '  '  L  ^ I  ju  _■  L 

TO  PCSSIBIIIT''  Of  ’Mn  CV'^t.-.C T  ..I"-  i 


E 1 E  P  n  U  f  c  L 1 1 ON ■ 

^'^^LOfEE  UtAP  S^wASH'P  r O"  DuST-REoIETAN”  rA'ET!'  'j.-jOlE: 

rACESHIELO  TO  PREVENT  CONTPiLT  wITh  IhIS  SUB3TA^L^- 

£.*iERGENCt  F'ACI'wITIE: 

UHERE  THERt  lb  ANt  POtblBILN'^'’  A^  :  I't:  OF  2^1'"  ' 


EX' POSE  0 


THIS  SL-BSTANCE  ’Ht  EnPLO'^ER  SMCll: 


A^O  Ol'ILK  O^^tNLH  SHOUER  THE  I^PtOlATE  Wv** 


E'E:  OF  ■'A'  it 

vTDE  Aw  EtE  *rA:H  'CVN^AIiN 
hQn  EhEF'OEwi.  ■  L'Ei 


A'JTKORIZEO 
:fE^TT:>  n-rr 


ETEHr”  SCIENlIFIC.  >C. 


-AOOI'IONAL  INrGR?^ATION- 
z‘.  -'L.JvbT"  AN.  '1'" 


INFC’K.'^.ATICn  CL'RRENTLT  available  to  'jS.  however,  ui  .*Af'.E  •nO  JARPanT’  Qf 
Rl  HAW  -  A: .  _  I  T  QC  ij’^wC;.  jw-<»Aw;''  E'FRE:i  UIT*^  Scr'L.T  T 

Such  infor-'^ation,  ano  we  Abiunt  ,v'.  feultiwi’  iib  '.b£  t-^t 

SHOlLO  H.Af-.E  THEIR  CWN  INVESTI'0AT::--^S  TO  OETEkHTnE  'Hi  SLIVEIlIT^  of  the 
INFOc^.ation  for  THEIR  PAR’IO-JlaR  f-,.;;.:seS. 


•  -rY-  ,  o'-NW’ 


’  ■  .X  "• 
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••hYDPOCHLORIC  ACID,  CONCENTRATED  (36-37 
♦♦HTDROCHLORIC  ACID,  CONCENTRATED  (36-37 
‘♦HYDROCHLORIC  ACID,  CONCENTRATED  (36-37 

MATERIAL  SAFETY  DATA  SHEET 


FISHER  SCIENTIFIC  EMERGENCY  NUMBER:  (201 '  79s-7!00 

CHEMICAL  DIVISION  CHEMTREC  ASSISTANCE,  (800)  42«-930; 

1  REAGENT  LANE 
•^sIR  LAUN  NJ  0'410 
:;Cl;i  796-7100 

THIS  ^NF0RMA^^(1N  IS  BELIEl-'ED  TO  BE  ACCURATE  ANC  REPRESENTS  THE  BEST 
INFORMATION  CUSSENTLt  AVAILABLE  TO  US.  HOUEVER.  UE  MAKE  NO  UARRANT'  OF 
mERCHANTABILIT!  or  ANt  OTHER  UARRANTY  ,  E.kFRESS  OR  IrRLiED  UITH  RES^'ECT  TO 
SUCH  INFCRMATICN.  faD  UE  ASSUME  NC  lIASI.ITt  RESUL'I'C  '-Ir  ITS  USE,  USER; 

MAfE  KU:-'  I'- .'Er  TIGA  TIuNr-  Tfj  E'ETERmI':^-  "-i  J  r.i 

^^F QRMATIUN  "  jK  TP^IR  PAr.TICLU-.Ar.  F'^-rU-tS, 


:e  ikati.w 


.  Hl  J C'R  r_  H' 0 '.,'-nL'jR‘I  MuRIATIk  a,l  , . 

H  '  jRUCHwU.RIL  .AUIG,  ■-UN^Ui^T  r.ATEj ,  hTDRCuLN  OHL-R.-E, 
A1A4;  ADDS  A4r,r  ,  A48i  ; 

0-:EMIChL  RAMIlT  : 

INORGANIC  ACID 

MOLECULAR  F:DRnUlA'  h-Cl 

m,'UaCJ:-aR  UhIGH)  ;,,t.4,i 

IERClA  RA’t^ac  'SCalR  HEA,.TH=A  AIRE  =  0  REA*': 

NF^a  raTI-.OS  ^SCAlE  C-f  4EA,.''H=3  fire^o  REaC';.! 


■jr 

R,  UN  iCSR,  AlAE 


'  =  !  ,'t ; i  I  A-- V 


10:*’,' j'tt.NTS  ,AND  C-jNTfi- I 


HKC'RCSEn  )-:L'‘RIuE 

■IASI  'cR'-o:-: 


R'ERCEN'':  S'5 


CCmRONENF 


RERCEN'^  oE'  .'-65 


j'mER  CQNT,AMINAN7S.  nS-'E 
EiFOSuRE  LIMIT-S, 

nrDROEEN  CHLORIDE  ■ HYDRCCHLORIC  ACID), 

Z'  F'Pm  ' ,A  .mG,"Mu''  OSHa  veiling 
J  rPM  w  , .5  mG,'m5)  AlGIH  lEILINg 
5  FPm  ,7,s  mG,^mS,-  nIOSh  RECOMMENOtC  CEIlInG 
z  FPM  '.7.6  MG/ M3)  DFc  MAR  ^UA; 

10  PPM  as.:  MG, ■'M3;  CFG  MAR.  5  MINUTE  PEAK,  MOMENTARr  VALUE,  8  TIMES  SHIFT 

■ME.ASUREMENT  iMETHOS:  SILICA  GEL  TUBE,  SOEIUM  BICARBONATE/SODIUM  CARBONATE, 
ION  CHROMATOGRAPHi,  iNIC'SH  UOL .  Ill  ♦  '^903,  INORSA'NIC  ACIDS). 

500  POUNDS  SARA  SECTION  302  THRESHOLD  PLANNING  QUANTITY  (GAS) 
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5000  POUND  SARA  SECTION  304  REPORTABLE  QUANTITY  (GAS) 

5000  POUNDS  CERCLA  SECTION  103  REPORTABLE  QUANTITY  (LIQUID) 

SUBJECT  TO  SARA  SECTION  313  ANNUAL  TOXIC  CHEMICAL  RELEASE  REPORTING 


^  PHYSICAL  DATA 

DESCRIPTION:  COLORLESS  OR  SLIGHTLY  YELLOU  FUMING  LIQUID  WITH  A  PUNGENT 
^  ODOR  EOIlIm:-  POINT:  354  F  dPc  C'  SJ^ECIFIC  GRAVITY:  1.0 


.'■V 

?-  " '-sV*'-;*'*  1 


Vfw.,',.  >  ■•  '^  •/  rA’ ,  ■ 

.!^v  I 


ACCU155  PAGE  03  OP  08 

ANHYDROUS:  100  «G  RINSED  EYE-RABBIT  MILO. 

HYDROCHLORIC  ACID:  5  «G,'30  SECONDS  RINSED  EYE-RABBIT  MILD, 

TOXICITY  DATA; 

HYDROGEN  CHLORIDE  (ANHYDROUS  GAS):  4701  PPM/30  MINUTES  INHALATION-RAT  LC50; 

2644  PPM/30  MINUTES  INHALATION-MOUSE  LC50. 

MONQHYDRATE;  NO  DATA  AOAILABLE, 

DIHYORATE;  NO  DATA  AOAILABLE. 

TRIHYORATE:  NO  DATA  AVAILABLE. 

HEXAHYDRATE:  NO  DATA  AVAILABLE. 

HiDROGEN  CHLORIDE  (AEROSOL):  56e6  PPn '30  MINUTES  INHALATIQn-SAT  LC50  314; 

PPM/30  MINUTES  INHALATION-MOUSE  LC50, 

HrDRQCHLOBIC  ACID,  130C  PPn''30  MINUTES  INHALATIOn-HUman  lClO.  3000  PPn  :, 
MINUTES  INHALATION-HUMAN  LCLO;  3124  FPM.-I  HOUR 
INHALATION-PAT  LC50.  1108  PPM. 1  HOuR  INHAlATION-MOUSE  LC50, 

4413  PPM/30  MINUTES  INHALATION-RABBIT  LCLO;  4413  PPM.-'CO  MINUTES 
INHALATION-GUINEA  PIG  LCLO;  ROC  MG  RG  ORAl-RABBIT  l050,  lAAR  Mb.  Hi- 
INTRAPERITONE.AL-MQLSE  LD50.  81  Mb.  KG  UNREPORTEC-M.AN  LOLO.  MUTAbENi;  lATA 
■  RTECS):  REPSODwCM  EpRECTS  SaTA  'fTECS). 

;;,Ar.C;NGGEN  STA’ijS,  '•ONE. 

LU'-AL  EFEEi-Pr  INHALhTIL'N.  ‘j.KIn  LtL  ANL  iNt'-r'I-jN 

■:CU’'E^TCy:c:I  ;  .E.EL,  M:LERR''ELr  TOXIC  B-  Inhalation  I'ISSTIIn 

4  ^  L  L  !  r  ^  “  A  .  S  ;  A  t  L  E  ■ 


rr,-;/-s  _  / 

w  7  !  '  ;S  . 

1  -  IV  1  4  4  - 

’ ; '  -i "  ’  * 

ivj  V-”  Innziy-. 

TELY  DAnGEPOLS 

1  ^  ,  j-vKc.” 

( K  M|.  1 .  i 

-AiJ'r£  IRPI's'^IOr-  AN;.  t 

jRnInl  op  the  ' 

C^-lDO  PPM  'A:  EE  BARE 

tolerable  Fi 

InFla.'.maTIC"-  AnO  OCCAS 

IUHALLY  £-LC£.^A 

bronchitis,  pneumonia 

PAGfITATIOK'S  1 

may  cause  necrosis  or 

iHt  ii^AlHEAL  Al 

perforation  A'ELECR-i 

t:  PF«A 

-ESIOnS  it  7^£  *1. 

-•  ‘-ThTP 

c v"  . 

_  • 

■A'-'I't “ rUE  .  i.£y  ;-I 

; "  1  *  '  L  i-v.’Rh.  1 

i(‘<  AMtlnLi 

tVfOS  ’•*  --:r^T 

-  r,  nji’-- • 

.;;cclgrat;;n  .of 

C.G 

Gf;_l  HClUR  _-:iSH  '.EVElS  may  CAUSE 
TI'Jn  uF  THE  nOlE  .  ThR'JaT  OR  LARtn* 
AND  HEAOAC.HE.  (HIGHER  CONCENTRATIONS 
iND  C'RONi.HIAl  c ‘■'I . .hElI ;.  .*( .  NA;wU';E?TAL 

Damage  to  pulmonar'  Blood  vessels 

RC-anS.  death  .MrT  BE  DlE  L?  .AP''NG£a;. 
EIE-’A  1300-CC';C'  PPm  m.;t  bE 
R£pRCC'.'CTIVE  -A.'E  SEEm 

n  r':C’*.':  1:7  ;.Vm  .-mH 

ri'u.'n HI  I  iS  jA.vTnlTIc  . 


'  f‘.'  tj  .  .  ^  T, 


"‘.rrt  Vr.-:-7 


; .  'Jl  G  '  zt  f  z 
[■'‘.rlcGIATEL^. 


;r  -Vmilmc.i  ; 
S-Mp-'PMATICALLr  AND  SUPPOpTIVELr.  ADMIvt: 
)’E:  ::  ■j'jA.IPIED  PERS'D^lnEl.  GET  MEOMal  i 


aT'n  QF  ■.'■/■SEn 
TEf'TIQf) 


I 


i&i  v.  ■  1  Ji'*  .,1/ 


:  )  I  *•  'jN*  mlT  : 

-r;P'CGEN  CHLORIDE  (MrDRODHLGPiC  ACID 
lORROSr.'E 

AClitp  EiPOSURE-  CONTAC'  .ma’  CAUSE 


ULlE  P.A .  JN .  St'^^u'clc  A.NC  .HE.MIl.AL  BL.PNa.  jHLL,*  ,mA'  I-,' 


iN'..A",*-  I,..N  , 


iuclcding  rapid  Pulse,  soeating  p 


reactions  mAi  OC' 


iNO  CCiLLAPSE  pAUTOSE^SITIEATIbN 


IN  PER'SON'S  FREVIOUbLl  E.YPOSEu,  COnTACT  UITH  A 


Accins: 


PAGE  04  OF  OS 


F'l.  ■-,*'■  ,  ■•■ .,'  .-/■ 


'7  , 

*5:,  y  \;  f  v^';  rt.  'Jli 


"'"'•■■  •  V''77r\v37 
i^f^f.'.- "  ,’  ‘  ■  '■  •‘M 


>. '  -  f‘.'^\  •  - 
*■  'fcfi? 
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COMPRESSED  GAS  MAT  CAUSE  FROSTBITE. 

CHRONIC  EXPOSURE-  REPEATED  OP  PROLONGED  CONTACT  UITH  VAPORS  OR  DILUTE 
SOLUTIONS  MAY  CAUSE  DERMATITIS.  PHOTOSENSITIZATION  MAT  OCCUR. 

FIRST  AID-  REMOVE  CONTAMINATED  CLOTHING  AND  SHOES  IMMEDIATELY.  WASH  AFFECTED 
AREA  UITH  SCAP  OR  MILD  DETERGENT  AND  LARGE  AMOUNTS  OF  WATER  UNTIL  NO 
EVIDENCE  OF  CHEMICAL  REMAINS  (AT  LEAST  15-20  MINUTES.'.  IN  CASE  OF  CHEMICAL 
BURNS.  COVER  AREA  UITH  STERILE,  DRY  DRESSING.  BANDAGE  SECURELY,  BUT  NOT 
TOO  TIGHTLY.  GET  MEDICAL  ATTENTION  IMMEDIATELY, 

EYE  CONTACT ‘ 

.HYDROGEN  CHLuRrCE  (HYDPOCHLC-'::  ACID;. 

CORROSIVE  . 

ACUTE  EXPOSURE-  CONTACT  MAY  CAUSE  SEVERE  IRRITATION  lOnjUnCTIv: 

CO.RNEAL  NECROSIS  AND  BURNb  UITH  IflPAIfifitNY  'jn  PcRnANEHT  LC;b  U-  .r;i_'N  A 
DROP  OF  HYDROCHLORIC  ACID  SPLASHED  IN  THE  EYE  AND  IMnEDIAlLLY  ,AI-'ED  CLT 
HAS  PRODUCES  A  UHITE  COAGULATIC'"!  0“^  THE  IjRNtA:.  ANT  CUNjUnC  I ,  a, 
EPITHELI.M.  ANIMALS  EXPOSED  TO  LA.'CR  IChIENTRATIOWs  nr  ;  b=o 
mNl  a  HO'JR-  showed  lLOUjI’'’-'  A.N,.  r'O  '  J-  c  - . .  r*  : 

oHl'wLU  ri.IcHT  lRUAIlN  G.'"  L'-RNE.AL  L',  !-r_:C.M-  -  r, 

COH-rFjbEO  GA::  nA^  CAUbE  FFOb'rl'E 

C-iRi^i;  EvOILFE-  AnImAL:  EyFCSEI  ■-  ,'A?I'  A''  ./.j  fa-  EbR  b  -C;AI  ■ 


HAb  RtTURb-j  ’’0  .m..RhA,_  ■  b'T-.".'  H.-.-'u  .1 

MEDICAL  A“E.'iTIC'N  IMMECIATEl: 

INGESTION; 

H’DROGEN  chloride  (HtDROCHLOPI:  ACII 
COPPGSI'.E.^  _  _ 

ALlTe  t " P'C e' 'R'E -  INSESTIOw  OF  'HE  AF'M 

;;hfc'at,  esof^agls  and  stcm^h  biTH  iCbS 

CAl  IvaT  1 1".  .■■j"i”iNr,  DIa^R-eA  C-IlLe 

Nti-’HRi  -e.ER  And  PEr'Fv"ATI_>  jr  ..He 

-■'l^a-'Ie  -a-  deat’-  ma-  ie  joe  'i 

-Hyun;..  e".-S"::.ee-  ‘-C  DhTA  aV.a....Ae..E . 


AJSe  SUrFA  Qr  the  mC.*- 
.E-.'  fain  0NEAS7ES;  ~ 
-^OI''  AND  INTe'-Ie  '-IRC 
nTES*;  (AL  "RAC:  A^.; 


IRAT  a7I-  i'O  NOT  USE  I-AlYSir  ^e.-auE  .jA  EMeII:  *E  ’H.E  aI'.'.  >,-'eCIa’e_. 

ADm I I ‘ E R  *eOID:  RE-eA'£Dl'  INGee'eT  -eIC  "'.'.'I  EE  l'i..  'EC 
I}V_FtLD_TL  -£'-uEx  IT  HARMlESb  T.eE.'ES  .MAINTAIN  ATR'UAY  mN]  y:-;;  r.AOI- 
(DFEIeEA’.m,  hanDBuOR  of  PCI Y'-'nIN'j  I«Th  eC.  veY  mEDICAl  A  'enY.'Jn 
I MME j i ,A TEL T .  IF  VCmITING  fee"  .iEAI  E'E.jU  .HIPS  '■'ElA  ^Re'.'E*-' 

ASHFa'ICn 


AN! !DU  E 
nC  E^eCIFIC 


’’kiat  'S-r'-’C’-AriCA-.;. 


‘ ■  -.'VciesYv 


r,»  y  ; 

-  A-.  * ■" 
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REACTIVITf 

REACTIUirr; 

REACTS  EXOTHERhICALLY  UITH  UATER  OR  STEAM  TO  PRODUCE  TOXIC  AND  CORROSIVE 
PUMES.  . 

INCOMPATIBILITIES: 

HYDROGEN  CHLORIDE  (HYDROCHLORIC  ACID): 

ACETIC  ANHYDRIDE:  VIOLENT  REACTION. 

ALCOHOLIC  HYDROGEN  CYANIDE:  EXPLOSIVE  REACTION. 

ALUMINUM:  EXPLOSION. 

ALUnINUM-TITANIUM  ALLOYS:  IGNITES  OR  INCANDESCES  UHEN  HEATED 
:-AMINOETHANOL.  VIOLENT  REACTION. 

AMMONIUM  HYDROXIDE:  VIOLENT  REACTION. 

BASES:  VIOLENT  REACTION. 

fPASS:  corrode; , 

SRUf.EE:  CORRODES. 

lA.ClLn  CA.REIDE:  REACTS  U'lTH  INIArJCESCENCE . 

CALCIUM  HYPOCHLORITE.  IGNITION. 

T  L I DE  .  IcN4'^hb  Of”  lJ'sThCT 

'Ir^lr  iNt  +  C'I^MTvOi:.NU  VIC'C'C'L'Ub  CF  r:  Ar.r..;:.F 

-'■’”Cv£iv  bAE 

ACID:  "ClL'-m  FiACTI':- 

E~- '  .1^!:  DI  -  •’'inE  •  \  I  *  _£n''  Kt-'iC’  IDw 
1  iTiNt:  r-.iiriLTlLfN. 

IGNITE;  O''’*  £0n;'-'£'^. 
ri£,“  TrilUfl  CISIi-  ;L  IDl  .  Il^CFtK-OtcbCES . 

C'Jtx'kGlI!:;  wITK  EvU-L'Mb'*  Dr  FLAfifiAEuE  H’C'kOC'E^  Ga£ 

.■'AGNuSlJn  BORIDt:  PRODUCES  A  SPONTAMEOUSLY  rLAh?iAS’LE  6AS. 

■*CRC-RIC  SULFATE.  .’ICLtNT  REACTION  AT  C. 

acetTwIOES.  uiole.'^t  reaction. 

•^wTAuS:  severe  CGRRCSIOn  Ullh  EVOLUTION  CF  FiFifihricit  HYOROGEf^  GAS 
OlEj^  violent  9£AC'I0n, 

.  i  TI  vL  r.'w  -iTRONG-':  VIulEN!  REACTION. 

L'<’uc.N  ♦  ^'LATlNUn’  Ib'*'iTEi-  '.N  lCNT.Aw"^ 

"?Ch.:f;C_ACID.  VIOLENT  REACTION. 

^LAr'I^b,  |'■VE'5EK .  COh'^INGS' 

'LTAS;,:,**  *'E  •^f1A^^GA•‘''A ,  l  EXPLUilON  HAZA^L 
f  £*l  -  •  -O^'IOl^C'ONE  .  v  (OLENT  h'EAC^IO^ 

'•'”'_iNE  Ia.'jE,  VIOL.:>r  REAC’ION. 

aCE'^YLIGE.  IG-''^ITES  ‘jf»  COn'“ACT 
IILII-  'C-El'.  Ii”CC'N!*A^ic-E . 

£CQ!.-,  VIGOROUS  DP  S.-RlOSIVE  REACTION. 

a::C;  explosive  reaction  LuI.h  RElE.AEE  of  TO^IC  HrORO&EN  C-ICRIDE 

■E^i^isLENIU'^  TETCANITCICE:  >>  COnT-:' 

.IN''l  ACE'^A'E  VIOLlNT  PEACTI'.''^ 

0£COr*:SITION: 

’HERflAL  OECOnPOSITION  nAr  RELEASE  CORROII 'E  HrDROOEN  CHLORIDE, 

■  X'rME^'IZATION; 

hazardous  oOLYNERIZATION  has  NO’  BEEN  REPORTED  '^0  OCCUR  U.NDER  NORnAL 
TEMPERATURES  AND  PRESSURES. 


• 
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•  STORAGE  AND  DISPOSAL 

OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  REGULATIONS  UHEN  STORING  OR  DISPOSING 
OF  THIS  SUBSTANCE.  FOR  ASSISTANCE,  CONTACT  THE  DISTRICT  DIRECTOR  OF  THE 
^  ENVIRONMENTAL  PROTECTION  AGENCY, 

♦‘STORAGE** 

®  PROTECT  AGAINST  PHYSICAL  DAMAGE.  E^'ORE  IN  COOL.  UElL-VENTILATED  PLACE 

SEPARATED  FROM  ALL  O.lIOIZING  mA'ERIA.E  ‘NFEa  a-  asZAROOL'E  CHEMICALS  DA’a, 
1975; . 

*  STORE  AUAy  from  INCOmFATIE.E  SUESTANCES. 

^  “DISPOSAL** 

CIEPQSAL  M'jS’  bn  IN  ACCitROANTE  WITH  SIANDARDS  AP'^liLAElc  IU  yc.**ERATOb'n  '.■* 
.H.AC.AROCUS  CASTE.  AO  CER  C'b):  EPA  HAZARDOUS  CASTE  y.-MEER  COOL, 

^  POUND  .‘E.PCLA  SECTION  I.jS  REPORTAELt  OUAiNTITr. 

CCNlIIIONS  to  A.OIj 


ETC ' * 

;"ILI  AND  LEAL  rPOCEDCStS 

A  SOIL  SPILL 

DIG  HOlCInA  area  SUCJ  aG  LAGOOl  pOnC  Or  ■:'■  ■■'  ' 

DIkE  FLOC  of  spilled  material  using  soil  '..R  £.A?.Cr.A.-';  uR  EuAMED  EAbRIt.-i  r'L.H 

^  Ai  aolturethane  gr  oiarte 

USE  CEMENT  f^LCCEA  'R  l:s  bZCGRR  LIOUIO  VII 

NE'-CRAnlZE  :..A"E-  LImE-  SuOIUM  bI,A«c_'-n  ^  .-•■JbrEC  lIM.E: 

AIR  SPILL, 

R.'yUlR  LLLN  UA^'j'b  JIT"  wA^iI  5*’‘RA^  KElI  UPW:'*c. 

-a'er  used  tq  lnocr  :oln  /apcrs  mat  become  clrrcsi.e  or  toaic  and  shcul;  ie 

UCNTAINlC  R,^U^EPl'  "OR  LA*;,.  ClbPUnAL 
•  UA'iS  SPIL-: 

.*^E'JTRAL IZE  CITH  A‘jRIlUl"UPAL  LIME  SLAfEG  LIm:  '.■j';''b.L  nlMcrTuNE.  OR  SOGIL'" 
SICAREONATE 

®  I'rriifiTIMHA:  -CIlL 

Q-i  (JOT  T0"CH  aRI  aE'  material  atC'R  LEAa  IF  rO'J  CA  -  CO  I"  LITHOU"  RISl  aQR 
SM.ALL  SPILLS,  TAKE  UP  UITH  SAND  OR  OTHER  ABSORBENT  .MATERIAL  anD  PLACE  INTO 
CONTAINERS  R'DR  LATER  LIS.ROSaL.  POP  SMALL  CRY  SPILLb. .  UiTH  llEAn  uHOVEL  R,.ALn 
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fWTERIAL  INTO  CLEAN,  DRY  CONTAINER  AND  COVER,  WOVE  CONTAINERS  FROM  SPILL 
AREA.  FOR  LARGER  SPILLS,  DIKE  FAR  AHEAD  OF  SPILL  FOR  LATER  DISPOSAL.  KEEP 
UNNECESSARY  PEOPLE  AUAY.  ISOLATE  HAZARD  AREA  AND  DENY  ENTRY. 

REPORTABLE  QUANTITY  (RQ):  5000  POUNDS 

IHE  SUPERFUND  ANENDNENTS  AND  REAUTHORIZATION  ACT  (SARA)  SECTION  304  REQUIRES 
THAT  A  RELEASE  EQUAL  TO  OR  GREATER  THAN  THE  REPORTABLE  QUANTITY  FOR  THIS 
SUBSTANCE  BE  IMMEDIATELY  REPORTED  TO  THE  LOCAL  EMERGENCY  PLANNING  COMMITTEE 
AND  THE  STATE  EMERGENCY  RESPONSE  COMMISSION  (40  CFR  355.40).  IF  THE  RELEASE  OF 
THIS  SUBSTANCE  IS  REPORTABLE  UNDER  CERCLA  SECTION  103,  THE  NATIONAL  RESPONSE 
CENTER  MUST  BE  NOTIFIED  IMMEDIATELY  AT  ;SCO)  434-330:  OR  (303'  436-3.;::  IN  THE 
metropolitan  UASHInGTON,  D.C.  area  i40  CFR  303  i.' , 

PROTECTIVE  EQUIPMENT 

.'SNTIlATION 

ffiovicE  E^^Aus'  lentilation  5--te''  ’3  meet  -je.ishei  e>i:oI'>f 

ISA  TOR 

^  r  T  i  ,1^  !  'ift  ■*  ft  H  N  !*  "  *  ^ VPM— ^  '  ''  ”  r.  T 

“HtciCnL  .  ...'.iLiTl  rtNC  H£AL  ;  H  cf^L.-r  .  * -f-:  H£'  '-r:  In 


-■1“^.  •:  -.L’r'*'*.:  • ‘'■A.  i  JN  ■  N;  .rn-’lr-A 

•' T  'Jt:N  lHLOSIjE  ,  Tr  ;  jRvCHLC''- I  -  huIj 

r:  cpiV  cl-fllED-AiR  RES^^IPAiCP 

hiNT  ccLF*CfNTAlN£u  E'PEATHING  A.'fAFATUS. 

AiSi  CHEMICAL  CAPTfilOGt  R'EbPISAlO^  wITH  CAP^FIDGE' 

‘■■GTiuTI-N  .AL'AiNjJ  hTliPOCHLGRIC  AlIj- 

l.'D  ccm.  vV  ~  “  L I  c  V  ■*  A I F  Ri.’r“  I  PkT-jt'.  oFiFAIf;.  In  '■t.w 

ANY  I-PFLIED'AIk  PE£FIkAT‘.P  Ul'^h  A  FlJ.-  *AC£f'IEG£ 

An'  \i  CtI ^E 0  h^^A^aTU'*  ^  A  FULL  FA-  L 

■AN'  AlF-rb-r  I .  iNj  .  '  ULL"^' ACEFIE2H  ".ESFIPArO*  •■.'A;  lA'rH  w*’-  - 

."'IN’iT.'L;  .‘FL'iNT*  jR  3A:.K-  .*  V .  ^ N'3 

a_'AI.''(7  ■  w"’’ hl-UF I ■-  H'_  I l' .  ^ 

L  ’-'1  r  '  "  ^  J  ♦'  L  c  :  ^  ^  V  »  L  ■  :  Jr*  A'j’A*  I  ‘  t'  •  jL  J " » A  l  . 

AlR-r‘ i  T  iMj  F't  £p; -.ATjP  JITH  lAftlPIDct  i 
*"jT£'^riON  A'jAIn^i  A'  ID 

-iCA.-E*  A.n^  AlF-fbFIFtlNG,.  ^JLL  FACEPIECE  RESPIRATOR  iGAS  MASK?  WITH  A 
~I : T 1  _c  ,  FR'jNr*  j-  oAbK'rtOjNTED  AbiC  GAS  CANISTER, 

ANY  AFPRG'RIATE  ESCAPE-TYPE  SELF-CONTAINED  BREATHING  APPARATUS 


Tc.lY  tA-Y’^tNU'-r 


AN’  '2ELF-'^IINTA*N£0  B^'EAiHiNG  APPAPAT(Jb  THAT  HAS  A  FULL  FACEPIECL  ANO  IS 
IR£«h~El'  In  a  PRESEu'Ft-DEMANO  C*  OTHlR  ROSITI jE-PRESoUkE  NODE 

An?  -lP al It j-AI R  REbPIRA.uR  -HAT  HAS  A  FjLL  FALtPIEuE  ANO  IS  OPERAiEO  IN 
-RE:;j?£-L'EMAN[’  DR  OYHER  f'OSITK'E-FRESS'JRE  nOOt  IN  COmEInAYIOn  LI'H  AN 
AUxIliAA^  tELF-Cl'NlAINEO  B^EATHINb  ArPAPAIUb  OPERATED  IN  PREaLl Ri ■  wiEMAnD 


OR  OTHER  POSITIVE-PRESSURE  HOOE. 
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CLOTHING: 

EMPLOYEE  MUST  UEAR  APPROPRIATE  PROTECTIVE  (IMPERVIOUS)  CLOTHING  AND  E8UIPMENT 
TO  PREVENT  ANY  POSSIBILITY  OF  SKIN  CONTACT  UITH  THIS  SUBSTANCE. 

GLOVES; 

EMPLOYEE  MUST  UEAR  APPROPRIATE  PROTECTIVE  GLOVES  TO  PREVENT  CONTACT  UITH  THIS 
SUBSTANCE. 

ElE  protection: 

EMPLOYEE  nUb'  UEAR  If'.ASH-PROOF  OR  DUST-RESISTANT  SAFETf  GOGGLES  AnD  A 
FACESHIELD  TO  PRELE.nT  CONTACT  UITH  THIS  -SUBSTANCE. 

EMERGENC)  WASH  FACILITIES: 

UHERE  THERE  IS  A.'J*  ‘POSSIBILITY  THAT  AN  EnAlOtoE'S  E'ES  AnC  OR  S^lN  nAf  EE 
E.kPOSED  to  *riIS  SUBSTANCE,  THE  EMPLOYER  SHOULD  PROVIDE  AN  EYE  U.ASH_F jLNTAlN 
^NC  ."iNL’"  uIThI^*  Ifint&Ifi'c  JuPs 


HL?r:ED  '  Fir.HtR  sc:EMT:ri:.  i/uc. 


.  ^  ■’ Tj  j;.  rlijwL  ,'i;  r  wi  "v 

“c  ‘  L  .“IAN *  _  .  .  ’  -  '  -jihER  wnrKANTt-  l.'.  '-'-A.'Cw 

c--''  an.  wE  AtrUf'E  ^0  RE.:?L‘L'"I‘-'G  -cc 

•-'■'.l:-  i'IAkE  '-EI-  r-N  In'VEETIOATIEjNS  TC  jETEF.iIivE  Tj-E  SUITaEIuI"’  0*"  -HL 
l’nFGRMATICn  .~Gk  IHEIR  PARTICULAR  PURPOSES. 


•L-  0  ■ Y I 


•  ^ :  5-  -  1)... 
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HEALTH  AND  THE  MINE  SAFETY  AND  HEALTH  ADMINISTRATION  (NIOSH-MSHA) , 


,  ( 

W 

• 

• 

• 

1  ■  ,  I.-,,  i 

FISHER  SCIENTIFIC 

£>■  'o  '.i  '.'ji 

A  C.HEMICAL  DIVISION 

^  1  REAGENT  LANE 
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♦6L-ASC0RBIC  ACID** 
**L-ASCORBIC  ACID** 
**L-ASCOSBIC  ACID** 

MATERIAL  SAFETT  DATA  SHEET 


EMERGENCr  NUMBER:  (201)  796-7100 
CHEMTREC  ASSISTANCE:  (800)  424-9300 


INFORMATION  CURRENTLY  AVAILABLE  TO  US.  HOUEVER.  U£  MAKE  NQ  uARR.ANTt  OF 
merchantability  or  ant  other  UARRANTy,  E,<FRE3S  or  Im-.IEE.  UITH  REi  =  £C’  t: 
3LCH  INFORMATION,  ANO  UE  ASSUME  NO  LIAEI.IT'  RE5.JL':«3  FROM  IT!  USE  LEE: 
should  make  THEIR  QUN  INVESTIGATIONS  TO  C'ETERMINE  THE  EjITAEILIIY  OF  THE 
INi^ORMATION  FOR  ^hEIR  .'^ARTICULAR  FU.RFOSEE. 


E  usstan;  e  !  cent  i  ;  a  '  I  on 


■  *  .' -AcCO’ -Ic  AlIC;  CETEMICAN;  L- '  * ) -AiCORSIC  ACID.  L-LY.YOASCORBIU  AlIj, 
RRjSCORBi'  ■  TEEiAiCORrIC,  A-il,  B=-3C; 

CHE.mICAL  FA.MiL  T; 

CARE30LIC  Ali;  A.IC'C.IC 

“wi-ElULA.-  •■jRML'LA.  -O"-!':'**-:- 

*;le:liaa  leigh*.  Tj  :a 

f’F^A  RATi^',-:"  SCALE  0-4..  aEALTh=v  "I-E^l  ■tA._7;vlTt  =  .:- 
V  - mF':_ vEm Tb*  ANl  LonTAMInAN.  ; 

Ev"'^'0nEn1  --aSCOREI'.  AEIl  iO.'' 

bAb#  i0-31-, 

'.THER  lO:'''*AMI NAn] S -  NONE 
E'.ROSLRE  ^IMI'S 

'Nil  OC.'Ji''A’'IONA.  E.^FOSURE  LIMITS  ErTAEbiSHED  Bi  OSHA  ACGIri  OR  NIOSH 


^hySICAl  lAIa 

DESCRIPTION,  ODORLESS,  UHlTE  TO  SLIC-HtLi  tELLOl  CRiEYaLS  'FlaTE: 

NEEDLES)  OR  POUOER  UITH  A  MILD  ACIDIC  TASTE;  GRADUAlLt  DARKENS  UN  E<f'OSURE 
TO  LIGHT,  melting  POINT:  374-373  F  !19C-!9:-  C)  SOME  LECDnROSniON 
SFECIFIC  gravity,  1.65  PH;  3  9  0.5X  SOLUTION  SOLUBILITY  IN  UATER;  33X 


jS-V 
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SOLVENT  SaUBILITT:  SLIGHTLT  SOLUBLE  IN  ALCOHa,  INSauaE  IN  ETHES, 
CHLORFORN,  BENZENE,  PETRaEUH  ETHER,  OILS  AND  FATS,  FAT  Sa VENTS 


FIRE  AND  EXPLOSION  DATA 
FIRE  AND  EXPLOSION  HAZARD: 

SLIGHT  FIRE  HAZARD  UHEN  EXPOSED  TO  HEAT  OR  PLANE. 
DUST-AIR  MIXTURES  MAY  IGNITE  OR  EXPLODE. 

UPPER  EXPLOSIVE  LlnlT:  10  G.^TTS  (MINIMUM:' 

LOVER  explosive  LIMIT:  jO  G.'FT3  (OPTInUM' 
AUTDIGNITION  TEMP.:  1220  F  (660  C) 

PIREFIGHTING  MEDIA. 

D»'  CHEMICAL,  CAREOn  CIIdDE.  UATER  SRPA-  0=  REGUL 
Ipp;  ErERGENL(  FEiRONSE  GuIDEElOK.  DOT  R  C20'2  5i. 


LARl’L-:  RIPE: 


rnr-  'jp 


:990  £^£?C-^NC^  .vf-MNcE  :-iJl!?fBOOK .  :'0"  !.9-:0. 


•  iF-  .*  ;  v*  ^  '•iKt.  AVOID  t'irTrt  nA  .  hR  [iL;  .•  :> 


.  '  1.“  ”  wfcS'v  ft'j-  1*0  CPA!  •  '  *£ 

:r  ^3  ,;!0;  ::,o 

•  .  *  A  .  t  : --4. wDuO.  'A  L:'>  £'>*01 

^G  f--;..  :£  .'50  "iG  ^C•  I  rn.‘4£A-. 

^lJ,Ho£^lL  Gm : H  irt - jOw v' I v£  .-ArA  iRT£;»£  . 

..■I  ..’.-.T’  »:'»£l  iLlaHlLT  TL'XIw  z'f  rr.’GtSFIuN. 

'•“.'i’  *  - 1 '•c  r*A.*  A'TEC’  THt  D'LvOO  hID'vE*: 

’  :n:i:£a;£:  £>=vF.-£  p£9:>:  -jir^  ciABnEs.  ::•>.£  •: 

An£,**IA  w - i - ' ! t,  D‘£HT D^'OGENAwE  Jt? IC ItNCY  ,  P£fc.ONS  rPi.if'E 
-A.C'J'-I  L'F  *p*V?£  -J'*  An”^  li.  .'A.'L'LmN  '  FhtRA^V  WITH  ^nTP*'i 

'.'Hi  ‘  .FCInTESTINA^  DI£C?j£AS  InCcLjInG  ULCEk*  .  ACHLOEHrG?:  a  > 

Ai  u'ELw  P:  '.J.i:.  AnQ  CHPOt>IC  DlitA.-i 

-*  at  p**k 

:::':ca'a‘‘[a^a  with  have  been  pepc-'e 

The  PLACEnTh  AnD  be  cxCPtTED  IN  cRtAoT  ttiLK 


Lv>5"'.  t  '  -  >■  '  ,.*•  ; 


C.y^' 


=TI  'VT 

•  ■  ■  '-■  '4'' 


'/  YYiiR,.  , 

YAiV.  i.t  .a<  _- 


HR  -Y-: 
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HEALTH  EFFECTS  AND  FIRST  AID 


INHALATION: 

L-ASC0R8IC  ACID: 

ACUTE  EXPOSURE-  INHALATION  HAY  CAUSE  HILD  HUCOUS  HEHBRANE  IRRITATION, 
COUGHING  AND  CHEST  DISCOMFORT. 

CHRONIC  EXPOSURE-  NO  DATA  AOAILABLE, 

FIRST  AID-  REHOOE  FROM  EXPOSURE  AREA  TO  FRESH  AIR  IMMEDIATELY.  IF  BREATHING 
HAS  STOPPED,  PERFORM  ARTIFICIAL  RESPIRATIO-v  KEEP  PERSON  UARn  AND  A’  PEE" 
TREAT  SYMPTOMATICALLY  AND  SUPPORT I'.'EL Y .  GET  MEDICAL  ATTENTION  iMMEDIATELt 


S.'IN  CONTACf: 

L-ASCORBIC  ACID: 

ACUTE  EXPOSURE-  CON’-ACT  MAY  CAUSE  MILD  IPRrATION 
CHRONIC  EXPOSURE-  NO  DATA  AVAILABLE. 

-IR':"  AID*  REMOUE  CONTAfYlf'/A"EL  lL0"H1NG  AND  SHOES  IM^EDIA"EL!  uiA^H  AF"EEYEE 
AREA  WITH  SOAP  OR  MILD  DETERGENT  AND  LARGE  AMOUNTS  G.^  LATER  UNTIL 
ELIPEnCE  0-  chemical  REMAifvS  •,Ac-phO<I“‘ATELi'  r-S''  nl-oi'^rs’.  GE"  nEC:"-' 

a;yenti'>  immediatel'' 


I'  -AilE'^"';  CAjEED  no  In,!;5' 


',Rc"  AID-  LA'zH  t-YuS  IMMEDIAIElY  n'ITh  lAPGE  ArLUNTS  OF  LATER  jR  ,N:Sri*iAl_  i-y.INl 

occ-'CioN-., ’  lifting  upper  a.ni  uoler  lids  un'Il  ng  evidence  OF  lhe'.;:-^ 

■lE-AI.N;  ArFf:CxIMATELY  15-00  MINUTES:  GEI  mEDMAl  ATTENTION  InnEDIA''ELT , 

iNC'CriON  ■ 

L  ■  A ;  L  0  R  S I C  .AC  *  D . 

A..'"*”  i  j I  ^  .‘1  ”  I  i-'f'*  -A*.';  L'’Jrt.r  "p'  '.A'Ji'E  uAo ^ 

i«-*ta7jqn  Including  nmUoEa  a'*',- 

An  5T0^hC“  cL‘?Lj  DIcUFv£FS  SUCh  .AS  HEINZ  BODY  FOP^ATIjn  "A* 

w'Z.JF  HIGH  Gi’-ir  IF  A/'J  Fjj£S£N'*’  HEMOi^ysi- 

■j"  i-Fni-'S^HArE  DEH' Dr'06£NA.-E  JiFICIcNT  iNZIVlt'L'ALb  HAS  ;££N 
£»FOS‘jR£'  H'/HmNS  Hmv'E  C>>SU^ED  40  DA>  ►O'  A  nUN^n 
:?^x3A:  "OF  A  F£U  :A)£  iilTK':-"  csvrois  e£P£A^£3 

y  ZOSES  OF  7  iA»  Fft-M.’p'T"- O.^ALA'E  v>a7£ 

In  ""Hl  SIDNEYS  oF  cLA3C;Ek.  FESOUnZ  'o'.vF'.’T  HAo,  SEEn 
>.  I'v-i-.::  'lO'^HERi  -m-w  OGsr:  3.:  vi^A.-iiN  c  A 

:n  ser^h  vitamin  •:  cEvels  zue  to  -n  aite^eo  feguia':-: 

M£>A<vI£tt  "O.^OHING  FFClONGEO  InOEAtjon  rif  /lASSH'E  DOSES  MA?  A.fO 
FE;ULT  In  REBOUNO  SCV’RVY.  ZEN'TA!.  c-."GSIjn  HAS  fStN  ■'.£ri''RT’:.j  .a^' 

I  *• .  I I  OS'-'-  W’'.  TO'w'^  Hi'jn  B'ili.'  D‘J  M :  L‘‘‘  Vl'AMlN  L  x 

.'tARs.  VITmMIN  C  Ic  ExlRETlO  iN  hLT.AN  BREAST  AND  NbPSlN'b  .N'.‘‘AN  : 

'“-t*  b:  A'PElIET  E^  LAR'jE  O'jSi:  .  t-FFtlTS  Vn  THE  NEuBvRn  ANc  "Eda.: 
fertility  have  been  reported  FROft  iNCtS’ION  DURING  PREcNAnC’'  In  G.INEa 
PIGS  AnC  pats. 

FIRS*  AID-  IT  IS  UNiIf'ELr  rw^T  tMERO£N'>  rR£-*HE.vr  ViLu  BE  iEOvIRED 
IF  ADVE.RSE  EFFECTS  OCCUR,  TREAT  SrrPT'jfiATICALLY  AND  fLf  PORT  IVE.r  A^D 
b£T  hbdilal  Attention. 
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ANTIDOTE: 

NO  SPECIFIC  ANTIDOTE.  TREAT  SYhPTONATICALLY  AND  SUPPORTIOELY . 


REACTIVITY 

REACTIVITY: 

STAElE  under  NORNAL  temperatures  AND  PRESSURES, 

:NCCflPATISILITIES. 
l-ASlORBIC  ACID' 

ACIDS  (STRONG),  INCOMPATIBLE. 

A:.kaLIES:  INCOr,tATIBLE. 

AlUMI.NUM:  StJLUTIONS  MAY  RELEASE  EXPLOSIVE  HYDROGEN  GAS. 
COPPER:  OXIDES  VITAMIN  C  RAPIDLY. 

'RjN.  solutions  may  release  explosive  HYDROGEN  GAS 

;'«:di2Ers  (strong.':  fire  and  Explosion  hazard. 

::nC.  SOLUTION'S  MAr  release  explosive  HyDRO-SE'-  UAS 

;£SC"‘POSITION: 

■HER'-A.  DEC0nf'0';ITI3'»’  «.A’  RElEASE  A:IRI0  S'I'YE  an;  IRRI'A'I 
■  :L--sFi;ATi,si'f. 


lRAGL  .ANj  l.^cPClAl 

lSsER'.'E  ALL  :"EDERAL.  'iTl'^  AnL  lOL.AL  RPIuU'-A’' 1  UHl''*  ST'u’’IN‘_'  C"*  Dl’r^USlf)’-' 
:■  THIS  SUBSTANlE.  FDR  ASSISTANCE,  CONTACT  "HE  DISTRi::  DiRECTGR  OF  'HE 
EN  .' I  R  ."'MPf.-'T  AL  FR0T£:,' I*jN  A.jlNL!. 


rvF%'  XT:V':.-'  L'*-'  -  ;■■"'■  '  V. 

-o': 


J-  '•v'i.CT  r»';.r:  i.* -""j:!'.' 'I  ^0  ,.1.'^' 


•E  ^  -LLL  J*"'  WLwL  ■■'£ a  .  eg  -PEA, 
AwA  '  PH'jn  I '.'f'*PA  •  ;,  c’. r.  c^'J: :  ’ ANLi  r 


sir.'  ,'V  ,'  •..  i'"'  ‘  , 

f-vS'.'  o.-:Lr 


’•  »  A'.-*'*r‘  r •'I'v'’ Ji ■  ’  j*’-  a'’h'’m'\  t ' 

. 

L.AME 

• 

::':(.-A:^a^AL  p:.. 

'-.lE"  Af*^  r:.ACl 

I'SPCSA;.,  20  not  • 


SFILl  AHO  lEAX  IP'OCECUPES 


.  **  t  AN  ,  ■  tfj*«Tpjcc-  fc.jt  P^QI^AMATIDn  L-  ‘P 

.j*H  r-r.LE:-  -ATE^-JAu  INTO  EE.EP  UNNECEEEAi:> 


.-  T'  ,■'.*>'7. 


V  L,:  -• 
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0  PROTECTIVE  EQUIPMENT 

VENTILATION: 

PROVIDE  LOCAL  £''HAUST  VENTILATION.  VENTILATION  EQUIPMENT  MUST  BE  EXPLOSION 
^  PROOF. 

RESf^IRATOR: 

THE  FOLLOUING  RESPIRATORS  ARE  RECOMMENDED  BASED  ON  INFORMATION  FOUND  IN  THE 
A  PHTSICAL  DATA,  TG.TICIT;  AND  HEALTH  EFFECTS  SEC’TONS.  THEr  ARE  RANFEC  IN 
^  ORDER  from  minimum  TO  MAXIMUM  RESPIRATOPV  PROTECTION. 

THE  SPECIFIC  RESFI-ATOR  SELECTED  MUST  BE  BASED  ON  CONTAMINATION  LEVELS  FOUND 
In  THE  UORR  PLAlE  MUST  PE  BAStD  ON  ^HE  dPElI^Il  OPERATION  .  MUST  NO^  E'LEEl 
A  THE  UORKING  LIMITS  OF  THE  RESPIRATOR  AND  MUST  BE  JOINTLT  APPROVED  ir  THE 
^  national  INSTITUTE  POR  OCCUPATIONAL  3AFETV  AND  HEALTH  AND  THE  MINE  SAFE^ 
AND  HEALTH  ADMINISTRATION  '.NIGSH-MSHA! . 


AN-  DuS'f  And  Mil’'  RESPIRATOR. 

■Vn  -  A I R- .-'UR  I  Ft  I  Nj.  Ec .- 1  r  ATl'R  LITH  A  HlbH-iF*- 1  Cl!:  N.  t  P.ArTC'.ULATE  riL’'A". 
’■Ja'^FED 


ro 


-  f’Lr'ipA;.-'  .'c-r  -i.'  ..■* 

7IvE  CF  --jN'riNvCL'S-' . wU  rC7£ 


!  bEu' -uON'TmINc.D  A.'FAE'nT'J; 

F£P  r  i Ft!' loh  iNj  AND  o.HEf,  I.'^..*i£*,IATELl  wANGEr'OUb  Tl  ..I'^E  GF  HEALTH  CONDITIvNi 

AN'  ;:LA-C0NTAINED  EFtA’^’-^lNC'  APPARATUS  THAT  HAi  A  FuL.  FAlE^IECt  An7  I: 
OFEFATED  IN  A  PPESSuFE-OEftAND  OR  OTHER  POSITlVE-FFESio^E  riCDE. 

mN'  :  UPP’.I  E  a  I  m  F';-;".-  -jF  that  HA^  A  FULL  A**,  Ir  l’'t.RA*ED  A 

PFESoURE-DErANu  OF  GThER  -“GSITIUE -?=-ESELRE  -'C'E  >  M  "'r  I ‘-^A^'l'n  WTh  -.n 
=  :E.r  -  I  cREaTHInG  APF'A^-i  f'j!*  r-'-i'A’S'*  PRE;;''jF£-OSi^tNL 

uTHEF  .•:-iT:.E-.^Fr.*:.pE  .-coe. 


fPEVENl’^ErEA^ED  :R  f':lCNGEj  ^  Tn' CCii^TACT  Ir-'' 


EOL‘:  = 


CmmClO'EE  UEAF  a^PPC-IATE  cRCTECTIvE  glxes 
:’.'SSrA'''CE , 


^EVE^’  O'AC" 


TiT  u; 

EnPLO^EE  nts:  UEAP  Sr^A:--POOF  OR  DUST-RESIE’ANT  GCGGlES  TO  PREVE'JT 

t  r c  LuNTACT  UITH  TH;t  ’:.L:-t’'ANL£  . 

E*itpO‘ENLf  E’E  UA^H  wHE-ii  -"EFL  I:  Afjf  A’  -'■>  E^'LC’EE  £ 

EE  E.ifPOEED  THIS  SLSSTANCE^  THE  E.'irLOuF_':r;C'iJLD_'--OVi:t  AN  Ert  UAEH 
'Uv*'’TAIn  UI’^HIn  Inn  .'iHtDlATE  UuP*'  AREA  ^Lr*  intrciN.  ■  L'';‘ 


f  cN;; --m 

A  ,  .  '  «  '  •’ .j  ^ 


iWr 
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•  Authorized  -  fisher  scientific,  inc, 

CREATION  DATE:  12/21/84  REVISION  DATE;  05/19'92 

A  -ADDITIONAL  INFORMATION- 

^  THIS  INFORMATION  IS  BELIEVED  TO  BE  ACCURATE  AND  REPRESENTS  THE  BEST 
INFORMATION  CURRENTLY  AVAILABLE  TO  US.  HOUE'.'ER,  UE  MAKE  NO  UARRANTr  OF 
MERCHANTABILITY  OR  ANY  OTHER  UARRANTY ,  EXPRESS  OR  IMPLIED.  UITH  REbPELT  TO 

©a‘CH  INFORMATION,  AND  UE  ASSU.ME  NO  LIAB':lI’'T  RESULTING  FRun  ”3  USi  .  USER'; 
should  make  their  own  INVESTIG4TI0NS  TO  PE'ERmINE  TH£  3Li”6.-:.;'!  l  0^  THE 
INFORMATION  FOR  THEIR  PARTICULAR  PURPCSES. 


•  i 


.  '•-i  -E^*  ’JTj»  » 
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**2-PR0PAN0i** 

♦*2-PR0PAN0l** 

**2-PR0PAN0L** 

MATERIAL  SAPETT  DATA  SHEET 


FISHER  SCIENTIFIC 
O  CHEMICAL  DIVISION 
1  REAGENT  LANE 
FAIR  LAUN  NJ  07410 
'.SOD  796-7100 


EMERGENCY  NUMBER:  (201)  796-7100 
CHEMTREC  ASSISTANCE:  (BOd  424-9300 


THIS  INFORMATION  IS  BELIEVED  TO  BE  ACCURATE  AND  REPRESENTS  THE  BEST 
INFORMATION  CURRENTLY  AVAILABLE  TO  US,  HOUEVER,  UE  MAKE  NO  UARRANTY  OF 
MERCHANTABILITY  OR  ANr  OTHER  UARRANTy  E.YPRESS  OR  IMPLIED  VITH  RESPECT  TO 
SUCH  INFORMATION,  AND  UE  ASSUME  NO  LIABILITY  RESULTING  FRO"  ITS  USE.  USERS 
SHOULD  .MARE  THEIR  OUN  I.NVESTIGATIONS  TO  DETERMINE  THE  SLITABILITI  OF  THE 
INFGRi'iATIU'-  FOR  THEIR  PARTICULAR  PURPOSES. 


5U ?  S TA^JC E  ;  Dl r-'T  I F I ;  A ’ :  On 


■;-bSTANCl 


'PASS  names ■ StNGN'nS  . 

!  :  L-'R  uPANUL  ,  LUTObUL.  .‘‘'LTROHL.  ,  L'ln-'At-i.APblNLL,  I-A  A',.'A.N'':N  aRuPan- -Q^ 
ALLuSQLVE  2;  AVANTINE:  ISOPROPYL  AlCOhuL .  ALCOjcL;  ISUHlv  n-aROPAn-^-Ll  : 
S£C-?RQP!L  ALCOHOL:  .^RO;  STCC  4909205:  UN  1219, 

A4l5;  A4l.i;  A417;  A4;b.  A419;  A432;  A451 ;  A519,  A52C'.:  A45iSk:  AAltSk; 

AACbP;  A464;  rijl6;  C3H8G; 

CHEMICAL  FamIL' : 

h'ORoxyl.  aliphatic 

mOlECL'lAR  FORmLuA:  CS-HS-O 
MOLECULAR  UEIuHT.  bO.lI 

'.pRLLh  RAPInG;  '  SCAlE  0-3.*:  HEALTH=b  FIRL=b  REACTIV]  Ti'=0  PERsISTENLl=0 
N.PPA  RATINGS  ■  scale  0-4; .  HEALTH^;  FIPE=3  REASTIVIT'-S 


SSMFCiNENTS  AND  C.jNTnMlNANTS 


COpiROnCWT  :  2-pROPANOL 
CAS#  67-63-0 

OTHER  C'jNTA.MINA.NTS :  NONt 


PERCENT.  10*0 


tXPUbuRE  limits. 

ISOPRQPil  ALCOhUl  '.ISOPROPANOL;  I-PRC'PANOl  ■ : 

400  PPM  (983  MG/M3)  OSHA  TUA.  500  PFM  (1230  MGa«3)  DSH.A  STEL 
AOS  PPM  ?83  MG/M3;  A'SGIH  TUfi,  500  PPM  'IIGGO  MG  n3)  AC'SIH  STEL 
400  PPM  '983  MG.'^Mi,'  NIOSH  RECummEN.-lD  TUA. 

500  PPM  (1230  M6,*M3)  NIOSH  RECOMMENDED  STEL 
400  RPm  (983  MG,n5)  DFG  MAk  TUA; 

800  PPM  (1966  MG/M3)  OFG  MAK  30  MIN'JTE  PE.AK.  AVERAGE  VALUE,  4  TIMES/SHIFT 

MEASUREMENT  METHOD:  CHARCOAL  TUBE:  2-5UTANOL/CARBON  DISULFIDE;  GAS 
CHROMATOGRAPHY  UITH  FLAME  IONIZATION  DETECTION;  (NIOSH  VOL.  Ill  #  1400, 
ALCOHOLS  I). 
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O  SUBJECT  TO  SARA  SECTIWI  313  ANNUAL  TOXIC  CHEMICAL  RELEASE  REPORTING 
(ONLY  PERSONS  UHO  MANUFACTURE  BY  THE  STRONG  ACID  PROCESS  ARE  SUBJECT, 

-  SUPPLIER  NOTIFICATION  NOT  REQUIRED.) 

**OSHA  LIMITS  ADOPTED  JANUARY  19,  1989  ARE  SUBJECT  TO  THE  DECISION  Of  THE 
IITH  CIRCUIT  COURT  OF  APPEALS  (AFL-CIO  0,  OSHA>  AS  Of  JULY  7,  1992, 


r  PHYSICAL  data 

DESCRIPTION;  TRANSPARENT,  COLORLESS,  MOBILE  LIQUID  UITH  A  CHARACTERIS’ IC  nIlD 
I  ALCOHOLIC  ODOR  AND  A  SLIGHTLY  BITTER  TASTE.  BOILING  POINT:  ISO  F  (82  Cj 
MELTING  POINT;  -129  F  (-89  C)  SPECIFIC  GRAVITY;  0.785  VCL.ATILITY:  lOOL 
VAPuP  PREr'S'JKt.  AT  HMHb  8  23,b  l  EL'AFORATION  PATE:  ^BUTYL  ALETATE  =  1  *  2,Sb 
SliuSILITt  in  UATER;  SOLUBLE  ODOR  TH.RESHOLO;  50  ,A,-:p  fENErr,  M 

soljele  in  e’^anol  e'^hef  ace'c-e 

EENZl.''E,  INECL'JI.E  In  SALT  SOLUTIONS 


r  I  RL  and  :..\PLUbiCjN  DATA 

.  FIRE  AND  EXPLGSICN  HAZARD; 

Da.NGEROUS  fire  hazard  when  EXPOSED  TO  HEAT  OR  FLAnE  . 

VAPORS  ARE  HEAVIER  THAN  AIR  .A.NC  TRAVEL  A  COriSID£RAE::.£  DISTANCE  TO  A  SOURCE 
OF  IGNITION  AND  FLASH  BACK. 

VkF'O.R-AIR  .HI.YTJRir  are  cXPLVSlvt  ABUVE  FLASH  POINT, 
p  FLASH  POINT,  5;'  ■  '12  C?  '.CC.'  uFPtF  EXPLOSIVE  LIHII,  12. 7S  j  ?3  C 
.OwER  E'PlOSIVE  -IhIT'  2  07.  AurOIGNlTlON  TEnf  .  "50  F  iSa?  C 
FLArfThSiLlI i  CLASSiOSHA):  13 
■FIREFIGHnNO  MEDIA: 

OPi  CHEmICA.,  CARSON  amios  water  SPRA'  or  ALCO.HOl-RESISTANT  FDAH 
■  IV'PO  emergency  response  GUIOEBOOK,  DOT  P  5800.5). 

FDR  larger  fires.  !J:SE  WATER  S!=Ra<  FOG  OP  ALCOhOl-RESISTANT  RG.AM 
.I9?l  emergency  response  GUIDEEGOK,  OGI  P  5800.5.'. 

ALCOhGl  rqam 

N-.'A  325M ,  FIRE  HAZARD  PROPERTIES  OF  FLAMMABLE  LlU'JIDS,  GASES,  AND  VOLATILE 
iCLiOS,  ir9ll. 

FlFzFJ GHT InG : 

MOVE  CONTAINER  FROM  FIRE  AREA  IF  fOv  CAn  00  IT  WITHOUT  RISR  APPl'  COOlInG 
WATER  TO  SIDES  OF  CONTAINERS  THAT  ARE  EX.^OSED  TO  FLAMES  UNTIL  WELL  AFTER  FIRE 
IS  OUT.  STAY  AWAY  FROM  ENDS  OF  TANKS.  FOR  MASSIVE  FIRE  IN  CARGO  AREA,  USE 


■  ACC12090  PAGE  03  OF  09 

UmMWEO  HOSC  HOLDER  OR  HONITOR  NOZZLES;  IF  THIS  IS  IHPOSSISLE,  UITHORAU  FROM 
AREA  AND  LET  FIRE  BURN.  WITHDRAW  INHEOIATELY  IN  CASE  Of  RISING  SOUND  FROM 
VENTING  SAFETY  OVICE  OR  ANY  DISCOLORATION  Of  TANK  DUE  TO  FIRE.  ISOLATE  FOR 
1/2  NILE  IN  ALL  DIRECTIONS  IF  TANK,  RAIL  CAR  OR  TANK  TRUCK  IS  INVaVED  IN  FIRE 
(1990  EMERGENCY  RESPONSE  GUIDEBOOK,  DOT  P  5800.5,  GUIDE  PAGE  26). 

EXTINGUISH  ONLY  IF  FLOW  CAN  BE  STOPPED;  USE  WATER  IN  FLOODING  AMOUNTS  AS  FOG. 
SOLID  STREAMS  MAY  NOT  BE  EFFECFIVE.  COOL  CONTAINERS  WITH  FLOODING  QUANTITIES 
Of  WATER,  APPLY  FROM  AS  FAR  A  DISTANCE  AS  POSSIBLE.  AVOID  BREATHING  TOXIC 
VAPORS,  KEEP  UPWIND. 

WATER  MAY  BE  INEFFECTIVE  (NFFA  3356,  FIRE  HAZARD  FRC'RERnES  OF  FLAMMABLE 
liquids,  GASES,  AND  VOLATILE  SOLIDS,  1991) 

TRANSPORTATION  DATA 

DEPARTMENT  OF  TRANSPORTATION  HAZARD  CLAS5IFICAT:0^  Af-rrp  ; 

flammaele  liquid 

DEPARTMEfV^  -Jr  Yp‘c/.;vpL,ip|ATIOM  LABiLiNU  REOlIRE'^lH^:  -'"l^R  )  ^  lOl  “RND 
SUBFART  E; 

FlmMMm£._E  lIQZID 

c-;  rvQ-jTpr.t^-: 

Dj.^.'E'  H.r-.i.iA  ,rr-;,A,_ 

.-ZT.HG'IZEj  :.N  f.K-  .AFIER  LANUAr'  1,  rf-v:,  .5';  'R  Jl-Zl.rO' 

E*'-ER’  "Zn  E  '  ri, -J;  IVE:- ,  INHALATIC'H  HA4ARZ?.  AMz  iNrEC  .  Il-Z:  bL'Eb'^ANzE:  THE 
E.^.''ECTIVE  DATh  FlR  H,AZAR'D  vUMmUNIlATION  REQUIREmENiS  Io  EXTENDED  TO 
CCTOBER  I'”}.  (Sf  ER  9^159  0-  la-v) 

'1.3.  DEPARTMENT  OF  i  PANE  FOR  TAT  lUN  eHIPPING  NAME'Ij  NL‘MEE*  RR  '.PR  j  ^  l'»l. 

; 5'Jr RC - "VN  i„.9 

j  ;  DERARf^E'-  j-  '^Raw;  ’  A  A IZN  HAZARD  ELAb:  'jR  Dr.'ISI^-  4R'  LR*' 

3  -  FL.Am.'ABwE  liquid 

u  S,  D£RaR  Z'^Z.‘«'  TRANSPORrAlM-w  RaDiiInG  GR'O.VR  RR  I'D  II; 
fj  :: 

L'  I,  Lt  ^  A  R '  J'"  TRANjPOR  Aii'J'*'*  L.A£i_iNV  h'tOL'i :  9'  -tF  I  ,..l'jl 
AND  E  L  c ^  *  A  ■ 

A_A,"*’AE.E  .ID. ID 

V  -  L'E  A  A  R  lMc.R' r  ‘Jr  *  •ANE.A'uR  TA'I'-'A*  ^AjPhjJNj  AUTHuR  i .  A  T  . ....  i 
E.RLlPiIONj  Ay  LPa  I'.;.15C' 

'‘tON'CjLT  AUKA'jI'E J .  Ay  (.FR  ITS...’. 

EU'-k  PhCKAjlNj:  A-;  ;cR  pj.D^z 

U  3,  LlEF:^FFhEtiT  UF  TRANSf'ORTATIvN  .vU.ANTITY  LIMITATIONS  A'*'  .FR  II..  101: 

pasiek-:;  air.isaft  or  railcar,  d  . 

CARGO  AIPDFA.RT  O.^Lr:  iO  L 


L.  'If../'". 
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TOXICITY 


rWMPYL  ALCOHOL  (ISOPPOPAHOL;  2-PROPANa): 

IPRITATION  DATA:  500  HG  SXIH-RABBIT  MILD;  100  MG/EYE-RABBIT  SEVERE;  10  MG 
EYE-RABBIT  MODERATE;  100  MG/24  HOURS  EYE-RABBIT  MODERATE. 

TOXICITY  DATA;  16,000  PPM/4  HOURS  INHALATION-RAT  LCLO;  12,800  PPM/3  HOURS 
INHALATION-MOUSE  LCLO;  12,800  MG/KG  SKIN-RABBIT  LD50;  5272  MG/KG  ORAL-MAN 
LDLO;  14,432  MG/KG  ORAL-MAN  TOlO:  3570  MG/KG  ORAL-HUMAN  LOLO,  223  MG/KG 
ORAL-HUMAN  TOLO,  5045  M6/KG  QRAL-RAT  L050;  3600  MG/KG  ORAL -MOUSE  L050; 

6410  Mo/RG  ORAL-RABBIT  lD50.  155"'  mG/KG  ORAL-DOu  LOlU  d 
SUBCUTANEOUS-MAMMAL  LDLO;  6  GM/KG  SUBCUTANEOUS-MOUSE  LOlO,  1088  MG/KG 
intravenous-rat  LC50;  1509  mG-KG  IMSAVENuUi-MUUSE  LD50.  MG.  kG 
INTRAVENOUS-RABBIT  LDSO;  1963  MG/KG  INTRAVENOUS-CAT  LDLO;  1024  MG/ KG 
INTRAVENOUS-DOG  LOLO;  2735  MG/KG  INTRAPERITONEAL-RAT  lD50  44'^  MG/KG 
INTEAFERITONEAL -MOUSE  LD50:  667  MG/KG  INTRAPERITQnEAL-RASSIT  lD50; 

25.50  MG/KG  INTRAPERITONEAL-GUINEA  PIG  LD50:  3444  MG.- Kb 
INTRA.fEKITONEAL-HAMSTER  LDE'J,  2770  MG.  KG  UNREPOSTEO-MAN  .DLO,  ^^LTAGENi: 
DATs  '.RIElS,-.  REFROD'jl'IVE  EEFEC/S  Data 
CARCINLi'-'iN  STATUS;  HUMAN  INADEQUATE  EVIDENlE  ANIm4_  INAGEG-ATl  EvIGENLi 
'.lA/C  GROUP-i.-.  STRO.NG  AUIQ  MANGV  A:_  TJRJNb  .--’cLci:;  -LM.AN 
'I--,  b5L'L“‘'"i‘.  UORKERS  IN\’'JLVED  iN  .bt  MA^JU- AL''."C  : 


ThE  STRCNGrAOIB  PROCESS.  Iv/Ol 
.i;N  r.E. A  be.  ..N  F' A;  N.-.1-.L 

lGG.Al  ;-PE'rTb  .'F-ITANT-  iNhAe-' 

Arbe.  ■.E^.'TRAl  .'i-.C,/ 


Impaired 


',*1 

j-vARi  R'J 


ADOITibN.AL  DATA  POTENTlAiEc  Ht  lKkElT  OE  lAFt'l.'N 


UTHEf*.  HEPATOT‘_'kIC  CHLOkInaTED  AlI6H6K1_  uRULARE'jbb 


health  effects  and  mtrsT  aid 


INHALATION; 

IS0FRGF''L  SlEOHCl  .ISOPROFANOL:  2-F'RCAanOl' 
IRRITANT.NAh'CCriC.  12.0CO  PPM  I'^mEDIATEwT  DAnGERjLS  '5  LIFE 
ACUTE  EKFOGliR'E-  human  SUEJECi:  EXPOSED  TO  400  fF'"  AjR  S-5 
I*?I’’AI'iON  OF  THE  NOSE  A.;^D  "H.-cAT,  AT  SCv  -.-M  HE  ipRlT^ 
ee  .tRE  SU"  UN  ./JMFOR  "ArLi  -.IbbeR  bOH'.EN^^'MriL.Nb  mA^  /4'_  E 
AS  detailed  In  ACUTE  I.«'G£ST::n.  THE_L£NGTH_CF  "ImE  resl; 
DEE'  NA^L.'bib  TN  ANIMALe  w- :  .N.-ERceL*  FRO-’J- .  I  UNAe  'j  * 
THE  InSE'  of  deep  .N.AhCCSIe  F-.-'bE2  FFCm  FcD  •'ly.T-i  AT  II 
lOC  MlNw'ee  AT  l4,d00  P.-M. 

lHSl'n..  E/'VbURE-  MICE  SUSjEL'El  T'j  i  .-v.v..  PPm  IbO-PuP/. 

ASuuT  4  hogrs/dat  Until  they  had  accom'.'Latel  iii-  n.  i 

NAr.CTI2ED  BUT  SURVIVED.  REVERSIBLE  FATTt  l.HAnGES  UE.RE  I 

;.:'.SP  MAeb  MICE  Exposed  to  either  looo  or  5000  ppm  or  : 

V.PrUR  kOR  t  .bbURo  A  DAI  r  eR  /  eXPueURES  E.*mISITlD  .iTAl.-x 
nEPhR", f P.TrtT  REPRGOL'CR I'.'b  e/FECT;  mAVE  SlEN  Rt'-.'TEu  In 
HAS  SEEN  An  InCREaSEO  INCIDENCE  OF  CANCER  OF  THE  FARANAS 
AND  P'JbbIBL'  V.'  THE  Lh.’Tn/  in  THl  MANUFACTURE  OF  ISOPRC 
Br  T.^E  STRONG  .ACID  PROCESS.  INVO'.VTNG  THE  FORMATION  C-'  I 
IT  IS  NOT  CeEAR  WHICH  SUBStAHCtS  ARE  RESPONSIELE. 


CS  HEALTH. 
mI^^L'ES  naD  ..'IlI 
'I In  pas  not 


TED  TO  FFODUCE 
■S  1 1'' IE''”?  A' i  Dn 


.  .’H'_l  , AjP  - ... f 
R  ExPDSl'RE  wEkE 
SSERVED  IN  THE 
SC'PRCP’L  AlLGH'D.- 
R  DRIFi-ET 
ANlMA'.S  THERE 

A.l  sinuses, 

R'L  AlCOmCl 
SDPFjR'L  OILS 


.P'RST  AID-  pEmCvE  from  EXPOSURE  AREA  TQ  FRESH  AlP  L^inrr.iAiE^,  :p  dreaThING 
O  .T9S  STGPPEO.  perform  ARTIPIC.AL  RESPIRATION.  KEEP  PERSON  WARM  AND  AT  REST. 


-V  S(W  ^  ’  .5  iS  .  •■rK' TiPf  N .  ' 


-  ■  ’'i  R 


• 

• 
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PHOSPHORUS  TRICHLORIDE;  EXPLOSIVE  REACTION  BCArTTMw 

PHTHAI  ir  ACID  AND  SULFURIC  ACID;  POSSIBLE  EXPLOSIVE  REACTION, 
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TflETHYLMLLm  MONOETHrL  ETHED  COMPLEX;  IGMITIDN  REACTION. 
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EVEN  IF  DELAYED.  DO  NOT  ATTEMPT  EMESIS  IF  RESPIRATION  IS  DEPRESSED. 

O  MAINTAIN  BLOOD  PRESSURE.  TREATMENT  SHOULD  BE  ADMINISTERED  BY  OUALIFIEO 

MEDICAL  PERSONNEL  (DREIS6ACH,  HANDBOOK  OF  POISONING,  12TH  ED.).  GET  MEDICAL 
ATTENTION. 

O  ANTIDOTE: 

NO  SPECIFIC  ANTIDOTE.  TREAT  SYMPTOMATICALLY  AND  SUPPORTIVELY. 


O  REACTIVITY 

REACTIVITY; 

ISOPROFYL  ALCOHOL  (ISOPROPANOL;  2-PROPANOL): 

O  STABLE  UNDER  NORMAL  TEMPERATURES  AND  PRESSURES.  MAY  SLOULY  PEROXIDISE  ON 
EXPOSURE  TO  AIR  UNDER  NORMAL  STORAGE  CONDITIONS.  AN  EXPLOSION  HAZARD  flAi 
EXIST  IF  THE  SUBSTANCE  IS  DISTILLED  OR  ALLOWED  TO  EVAPORATE  TO  DRYNESS. 

C  INlO-icaTIBILITIES: 

liCPROFYL  ALCOHOL  ( ISOFRC'PANOL :  2-PROfANOL); 

ALlDb.  I^'L  OnHATIBLE . 

ACIDS  A.NHYDRIDES.  INCOMPATIBLE 
'  ALUiilHij'!_  DISSOLUTION  IS  £XO*hERmIC 

barium  PE  Pl  .‘^L  '  R.A  Yi  .  ."UPMATIOM  . L*f'LLrI‘.L 

£TH,.,  YETO'jE-  ACCE-EPftTrr  T;.r  =  I UA' I : S'  '-S 

‘  ^  *  i  L‘c  ' 

"^1  -n*- ll'’.  I’ jdUkhTE  i'jNir.JN  , 

(  '  i-’f-'J-’c  •*  (PhSTILlEc-  '  I  b(V  I  ^  I '1  .N  OiV 

HrDRCC’t.N  PEROXIDE:  FORMATION  OF  ExFLC'SIVE  COmPCijNO. 

-ETOiyES:  markedly  increases  the  POSSIBILITY  OF  PERO<IDayIOn. 

NI T.RO.-Ofi.M  !  TR.;NITRL'M£THANE)  :  DISEOLv'tS  LI6ER.ATIN6  HhAT  AND  .RQSSIBLt 
O  tL.Y-'LODiNG 

clejm,  ie,m.p£.ra''ure  And  pressure  incrlase  in  Closed  container. 

Oxidizers  '.strong)  ;  fire  and  explosion  hazard. 

..‘yil’in  '  L’A':  '  A',' lOx I DATION  ON  E.lFcSURE  TO  LIGHT,  RErVLlb  IN  R'.iR'^A ' ; On  .l- 

r*  yETOnES  and  POTENTIALLY  EX,p:.GS!VE  HYDROGEN  PEROXIDE. 

'^-CSCE'''E  'i-E  presence  C'P  IRON  SAL'S.  mAy  EXPlZDE 
.■LASnCS:  MAt  S£  ATTACPEfl. 

Pr-SSZJ-  ypp'-SUTOyIDE’  IGNl'Ij:- 
^  hjcScr,  mat  be  aTTACyEO. 

bJDIiUM  DILAPL'.MA'E  -  jULEURI'.  AL  I :  i  .•'EAl'Il:?  UI  -  'Lbijc.c 

INC-iNCESS£.NCE. 


LEIInPOS'.TION, 

ThEPMA:.  DECOMPuSinON  PRODUCTS  may  INCLUDE  TOyIC  OXIDES  OF  CARBON 
SCl-MERIZaTICn, 

nmZaPDC'J’S  yOl t."'iRIZAIION  HAS  NOT  BEEN  REPORTED  TO  OCCUR  'jNllR  NORMAL 

'EmpERAT'-RES  and  pressures. 

C  I  . - . - . - . . . - . 

STORAGE  AND  DISPOSAL 

OBSEP'OE  ALl  FEDERAL,  STATE  AND  LOCAL  REGULATIONS  UHEN  STORING  OR  DISPOSING 
•  CF  THIS  SUESIANDE.  FOR  ASSISTANCE  CONTACT  THE  DISTRICT  DIRECTOR  OF  THE 


o 


ttt4ii**t****tt***tt***»****>'t********»***********************<i*'**^*»it'S}^»tlth 


CONDITIONS  TO  AVOID 


ENVIRONMENTAL  PROTECTION  AGENCY , 
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**STORAG£** 

PRESERVE  IN  TIGHT  CONTAINERS,  REMOTE  FROM  HEAT,  (U.S.  PHARMACOPEIA,  NATIONAL 
FORMULARY,  1985). 

-STORE  IN  ACCORDANCE  UITH  29  CFR  1910.106. 

BONDING  AND  GRCUNOlNCv  SUBSTANCES  UITH  LOU  ELECTROCOND'JCnvlTV ,  WHICH 
MAY  BE  IGNITED  BY  ELECTROSTATIC  SPARKS,  SHOULD  BE  STORED  IN  CONTAINERS 
UHICH  MEET  THE  BONDING  AND  GROUNDING  GUIDELINES  S.^ECI-IED  In  N^ca 
RECOMMENDED  PRACTICE  ON  STATIC  ELECTRICITY, 

STORE  AUAY  FROM  INCOMPATIBLE  SUBSTANCES. 

**C'ISPQSAL*^ 

nS-OEAL  MIST  PE  IN  ACCO.RDANCE  UITr  STAN-iHRES  APPLICABLE  TO  S-ENEfATO.RS  OF 
NAC.A."Ci.L3  Ao  CFR  LtfiC.  EFA  HACAROllc  WASTE  NU’^’Sl*'  C'.'vl 

;ci  :OUM  :E-CLA  section  103  REEGETaElE  CUANTITr. 


cl'-dit:ons 


-'LA' 

L  -  L  I 

”.A'^CE  H£AT  GF  FI'.: 


U'  iL->. 
'r.-'O'NNiw 
--'"'JrE  ANl  "A. 


SW 


C'.V'-i'i 


SRILl  and  lEak  fSCCEDLRES 

C'C'JPATIONAL  SPILL. 

oHUT  IG'^'TIuN  c'JUf’CES.  ;Tl‘“  lc-Ak  I-  YOU  CAN  UU  iT  WilHOUT  RISK.  USs  UAiE? 
SPPAl  TO  RECL'CE  VAPORS.  '’OR  SMALL  SPILLS.  ’’AKE  UP  WITH  SAND  CS  ..'T.HE-T 
ABSORBENT  nATERIAL  A'JG  PLACE  I“TO  CO"‘Tf»'fjc!;c  ^qr  LATER  DISPOSAL  FOR_lAROE- 
I^IL-S  dike  .^AR  AHEaC  l'F  S.^ILL  FGR'  later  Or;..^L'3AL  nG  snL'flN'j.  FL.AMEo 
PHASES  I^  HA Za •< .  aRc.5  sEl^  ■JNNECESS'^R r  PEiJ’''LE  AUa*  I.;.LA^t.  ^^.3.^,.,.,.  AREA  ASl 
lE.vr  ZNTRr 


=RO"£CTlvE  EGul^rEST 

'iC:-  vEN;i..Ano:>  TO  mee'  puSuISrE:  e^rgsore  limits. 


.ent:..atiC'N 

RRu'. Il'L  uE'^EPa:, 

.E,NTI.,AriGN  £C..;PmEnT  must  be  EXflOSIDN-PRCC'F 


<■> 


cESPIRaTOP: 

"iE  'O-.OLZnG  res.- I R'ATC'R'S  AnD  MA.xi.'iL"''  LIE  CC’NCENTRATIGr*:  ARE  RECOm-'EnDaTIONl 
z'  The  U.S.  ClP aR'mE^jT  jF  health  and  h'L'nAN  jERvICl;  .  ml'.^ET  GUIBl  Tl 

CHE.'IC.AL  HAZARDS,  NIOSH  CRITERIA  CCZUHENTS  OR  BY  THE  'J.i.  DEPARTMENT  OF 
LABOR.  2P  CPP  I  PM  SUSPART  Z. 

THE  SPECIFIC  RESPIRATOR  SELECTED  MUST  BE  BASED  ON  CONTAMINATION  LEVELS  FOUND 
IN  ’'HE  UORy  PlA.ZE,  MUST  NOT  EXCEED  ^hE  UCRxInG  LIMITS  OF  THE  RES^'RaTG?  m-vD 
BE  JOINTLY  APPROVED  BY  THE  NATIONAL  INSTITUTE  mQS  OCCUPATIONAL  SAFETY  AND 
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HEALTH  AND  THE  MINE  SAFETT  AHO  HEALTH  ADHINISTKATION  (NIOSH-HSHA) . 

ISOPROPYL  ALCOHOL; 

1000  PPH-  ANY  POWERED,  AIR-PURIFYIHG  RESPIRATOR  UITH  ORGANIC  VAPOR 
A  CARTRIOGE(S). 

^  ANY  CHEMICAL  CARTRIDGE  RESPIRATOR  UITH  A  FULL  FACEPIECE  AND 

ORGANIC  VAPOR  CARTRIOGE(S) . 

%  10,000  PPM-  ANY  SUPPLIED-AIR  RESPIRATOR  DPERATEC  IN  A  CONTInUuuS  FlOU  NODE 

12,000  PPM-  ANY  AIR-PURIFYING,  FULL-FACEPIECE  RESFIPATOP  I'SAS  MASK'  UFH  A 
CHIN-STYLE,  FRONT-  OR  BACK-rCUNTED  CRGANIC  VAPOR  CANISTER. 

^  Ant  SELF-CONTAINED  BRlmTHINL;  APPARATUS  UITH  A  F'jLl  PhCE‘'IECE 

ANT  SUPPLIED-AIR  RESPIRATOR  UITH  A  FULL  FACEPIECE. 

ESCflf^E-  ant  AIR-PURIFYING.  "VLL -FACEPIECE  RESPIRATO-'  'GAS  hAb'- ■  UP-  ^ 
CHIN-STYLE,  FRCNT-  GR  i’ACK-flGUNTED  ORGANIC  VAPOR  CANISTER. 

AN’  APPROPRIATE  ESCAPE-TyFE,  SEL^-CunTAINEI  ::RE-’'h:nG  I 

i-'IR  F  i  REFI  L’iHT  tN'j  AnO  other  IfTNc-LiA  :_Lr  LANHAROVS  Tl  LI'i  V'-  HEA’lI"  Tj;-; 


L  i  L  j Nb  bNi  p.M  i  ij.H  i'-*  Nt:  .-  ..  .'’.-r;.:;  - 

'.’Pb .1 'PA’Ju'  jR  UTHER  rU'-I  I -b -pPb-ZC-'JPb  H-jOb  IN  ^J.-:  .  '•A  .  AN 

A  jTIwI.-Rt  SE-.~ -CC.'’*TAINbD  E.pEaCHI.yaS  AP'.H--,’^Lb  C.’*b"A”ri'  I  ' -bb.A- -.b  -  jEn.A^I. 
^  -R  ,''r;b?  Pijb I TI  .'E-PRESSUPE  H’jLi 

CLOTHING; 

LNFlOTEE  H'JbT  UbAR  APPFObRlA''b  -Fb'Ib'^TIVt  ‘  In*‘'b RVIOUb  '  CwL^-I’Y'j  AND  EGUI.'HbNT 

•  rO  PREVENT  REFEATEO  OR  PROLOK-EO  SKIN  CONTACT  UITH  THIS  SUbSTANCE. 

C'-OVES: 

bHf'LC'TbE  hUS^  UEAR  APrSOrRIATc.  -Pv '  !■.  YIvE  ULUVEb  Y._  P-c..’EnA  _UN'AvY  UIT-i  Tr.I: 

•  SuBSTAinCE. 

E'E  FROTE'IY],!/.^ 

^  cHfblTEE  ^EaR  S’^LASH-.APO'.F  'Sb  Il’I  ' -^Ei  I : '  AN '  :A~Z' '  GCG.vEb  ID  f.RE.E'-T 

b.^E  CGNTAbl"  ,,ITh  THii  bUBblANLb 

E^'ERGENC’  E;E  UASH  UhERt  THER-I  II  a.y::*;t_’'''  '-b*  b*',  l”''... ’EE  ;  b’E:  rTA* 
oE  EYrt.'bc.j  Tu  Thib  SUBSTANVE.  ;H£  EH’'L’jTER  bPTOL'Lj  ’■'•'L'VIw'E  AN  E’l  UAbH 
FOUNTAItJ  uITPtI''“  The  IMNEOIaTE  wvF’  Ab'-.A  ►O"  EhERhEnv  '  Ubc. 

•  AlTHORIEEC  -  FIIHEb  ICIE'NIJF::  In: 

CPEATIDN  GATE:  REVISION  DATE.  bY-ic.b; 

-A  DC' I T  IO'^aL  I  Nr  ■jPhaT  I  -}'.'  - 

•  THIS  iNFO.PrAilON  IS  BELIEVED  TO  SE  ACILR.ATE  AND  REPRESENTS  'HE  :£S" 

INFORhaTIun  CUSREt-Ylt  AVAILABLE  TO  vS.  HOUEVER  UE  ha.E  nI  ..aRB.AnTt  IF 
•‘ERCHA.nTASIlITy  ;0R  ant  other  UAPP.ANTy.  E.'.PRbSS  r.HPLiEO,  JI'^  SEIPECI 
b'O'.H  I'''FOr'HA Y I O'b  .  AND  UE  AbSUNb  NO  VIaBILI;^  RESUL'ING  -■'’jr'  IT;  Jrb  USER"; 

A  SHOULD  hake  rHt,,R  sUN  iNVESTIbATIONb.  ID  DEIERhINE  'HE  bUl’ABlLl'T  i/F  IHE 


.’->V  ,  .  ■ 


-P,..  ■*  V/-  -  ft 

;''RVc'  •;  y 
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‘♦NITRIC  ACIO“ 

“NITRIC  ACID“ 

“NITRIC  ACID** 

MATERIAL  SAFETY  DATA  SHEET 


FISHER  SCIENTIFIC 
%  CHEnICAL  DIVISION 
1  REAGENI  lane 
FAIR  lAUN  nJ  07410 
(201'  796-7100 


EMERGENCY  NUMBER:  (201)  796-7100 
CHEMTREC  ASSISTANCE;  iBOO'  424-9300 


THIS  INFORMATION  IS  BELIEUEO  TO  BE  ACCURATE  AND  REPRESENTS  THE  BEST 
INFORMATION  CURRENTLY  AVAILABLE  TO  US.  HOUEVER ,  U£  MAKE  NO  UARR.ANTi  CF 
.merchantability  O.R  any  other  UASRANTY,  EyPRESS  or  IMPLIED  UITH  RESPECT  TC 
SUCH  INFORMATION.  AND  UE  ASSUME  NO  .lABI.ITY  KESViUiK-  "ROM  ITS  USE.  USERS 
'SHOULD  MAKE  THEIR  OUN  INVESTIGATIONS  TO  CETERMINE  THE  SUITABILITY  OF  THE 
iNrORMATIljN  FO:^  ^nEIP  PARTICULAR  -'URFOSES. 


SuSS  T A.N'S i  I C  S  •  * :  - 1 S-A  7 1 C  n 


:  ;  ;  '  Jj'*’ 7.'^-- . 

r,'”*;  wFNA  H7  jRO'.-:.'-  NI!PkT*.  hZC'IC  hCID  ryZ.MFs];'" 

•  NITAL;  etc:  4?l85:S,  UN  2031. 

m200,  A200C :  A2003;  A20^,.  AjOc-L,  ACvV.  A467;  A-OlSI.  AI'-'lC;  A*rcw,  HNC3; 

CHEmICAl  "A.mIly. 

«  INORGANIC  ACID 

.•'OlCCulaR  FDRmuLA.  H-n-03 

%  mOLECLLAR  wSIC.HI  .‘■2.31 

.-R'.*a  ‘ClAlE  u— u.'.  HEALTm:.  "IRE-0  REA'.  1 1 1 1 '  - '  ^lRiI3TE^‘'-i-I 

NY  .^.A  ^AlIN'.’c  I.HL-  }-A  ' :  H£.Ai.TH-3  FIRE^I  REAU ’rvIT  '  = 


-:re=o  reai';u:y'= 
;re=:  reac'Ivit'='0 


fERSICTF"!- =I 


LUM-'OnENI^c  An, 


..CMr'JNLN^.  NiiRIC  .At  ID 
CCmPONEnT  ;  wA'ER 


?ER:;,EnT.  7'.' 
f'ER.'ENT:  30 


other  lCNTA.mInanTS:  none 

E'fjS'jFE  .ImI'I. 
nitric  AIID; 

Z  ‘-5  OSHm  TUh  :  H  ^  I.'-  :!£. 

2  .-rfl  (5  mG.  M3.  AC.-JH  TUA:  4  PPM  ; I  .mG  m3)  ACGIH  CIEL 

3  F?n  3  mA  nj.-  NIOSH  RtCUMMtNDEP  it,- 

4  F.^'M  i;  Mb/ M3'  NIOSH  REC'Om.mE'^l'ED  ;.‘L. 

10  ;0  MG  M3)  DhG  MAh  TiJA; 

20  PPM  >50  MG, 'M3)  OFG  MAK  5  nINuTE  PEA*  MCmENTARi  UA..UE  ,  c  ^nES  SHlF’ 

MEASUREMENT  METHOD  SILICA  GEL  TUEE:  SOIIUM  BICASBCNATE/SUOIUM  CARBONATE,: 
ION  CHRO-'ATOGRAPHi  ;  (NIOSH  VOL.  HI  I  'SIC,  INORGANIC  ACIDS' 

lOCO  POUNDS  SARA  SECTION  302  THRESHCLD  PLANNING  QUANTITY 
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1000  POUNDS  SARA  SECTION  30A  REPORTABLE  8UANTITY 
■:y  1000  POUNDS  CERCLA  section  103  REPORTABLE  flUANTITY 

SUBJECT  TO  SARA  SECTION  313  ANNUAL  TOXIC  CHEMICAL  RELEASE  REPORTING 

**OSHA  LIMITS  ADOPTED  JANUARY  19,  1989  ARE  SUBJECT  TO  THE  DECISION  OF  THE 
IITK  CIRCUIT  COURT  OF  APPEALS  (AFL-CIO  U.  OSHA)  AS  OF  JULY  7,  1992.** 


rs 

('■> 

;  > 


PHYSICAL  DATA 

CESCSIPTIGN,  CC^GRlESS  TO  PALE  YELlOU  LIQLIj  ^r~.  A  ELTEjCATING  EDGR 
boiling  point.  181  F  (83  C)  MELTING  i^GINT:  -U  F  (-42  ;■ 

SPECIFIC  GRAVITY;  1.5027  8  25  C  VAPOR  PRESiURE:  47.5  nMhC  8  20  C 
EVAPORATION  RATE:  Nl'*  AVAILABLE  SOLUBILH*  yATER"  VERr  SCllE.E 

VAPOR  OEi'SIT'v  2,2 

SOLVENT  SOLOElLlfy '  S0l2E-E  IN  ETHER 


2 ;  1 . .  ^.E- .  _L.'.  I  D.2;  -  j  JfPCiL  ,  E-PE.IAlL!  -.-£\  -;EATt2.  TO  ’IElC  2  iO£"  OP 

\  ,  (n"*"  iJH..”  wiLu  jr*!  E'U^'  I'j'.  -  .tT  '^•"TTE* 

CONTACT  UVH  t^-ClLT  OriDIZABlt.  ORGANIC c'-  :'hE=^'C0fieUSTiBLt^n':::kilHL3 
Rti'Jul  In  COnE*J:TIO^  0"  £‘!'l03I0n' 


-IREFIGHTInG  .-^ECIA, 

*.*i OP’  C^i*^ICAl  Oi'  SujA  AbH 
■P'iJ  EiEPCENC:  FESFI'NEE  GoIOEEOOK.  DOT  P  CSCv.C 

~C*  _APC'EP  ^I^E:  "_.jC  wITh  k'A'''tR  FkQ'I  A  C-G'^ANCE 

EnERGtNCr  RESriNbE  GuICEcCCK.  DO’  ^  ;C:'  ;  - 

FIREFIG^TnG. 

''C'vE  CC'N '•Or  ‘Iri  •iPFA  IF  »CiL-  CA-v  £0  y 
.fA”:,'*'  r .  blOEb  OF  LCN^AiNEPb  THAT  ARji  tt^'GEED 
I:-  L'C T  -Tnf  A-.-'  Fk'_u*^  ENj:  OF  TANKb  FOR  rtAb’: 

■:'S,-’A^NE:  '•^Cjt^HCLC'ER^OR  '0R_nCZZLES  :  IF  V 
hPEA  A''jD  lE’  "I'l  f-.'RN  Enti’viNL’  REr’Ofii 

.'-IZl  PAZi  44. 

USE  FL’-’j  u  I N'.’  Ar’O.’^'*  T  -  UhT£«'  Ab  'L.*  -I. ‘■•EPS  W'.Tri  'lvvOI’'''. 

-F  wATER  .  .AtFl'  .■  r.Cr’  Ac  A  OlbTANuE  Ab  *■ -bo! Eui. .  AUCIj  BREATHIN,'  .DKRCbCvE 
VAFOP:  i^EE'  U^WiNC'.  LUN'tiC’iR  EUAtl'A^IjN  Or  CCwNw:NC  AREA  IF  .'IATEPIAl  Ib 
lEAK InG . 


:  HiJ'.* .  frlb*'.  ArpL.' 

’Z  FiArtS  until  -.'ELL  aF'E^  FI^E 
I -z  FIRE  In  --ARb’.  An'cA  Ucb 
.3  -.IS-E  Fr-n 


*  *  *  * 


OCPMTNOfflr  TMNSraSTATION  HAZACO  CUSSlFICATtON  49-CFR  172. 101 1 
OXIOIZU 

OEPARTHENT  OF  TRANSPORTATION  LABELING  REflUIRENENTS  49-CFR  172.101  AND 
SUBPART  E: 

OXIDIZER  AND  CORROSIVE 

DEPARTMENT  OF  TRANSPORTATION  PACKAGING  RE8UIREMENTS:  49-CFR  173.268 
EXCEPTIONS:  NONE 

final  rule  on  hazardous  MATERIALS  REGULATIONS  (HflR  49  CFR  PARTS  ri-lS.' 
DCCKET  NUflfiERS  ,HM-131,  HM-iai.A.  HM-1818,  HM-131D  AND  Hn-:04 

EfEECTI'.^  [ATE  C'C'OSE?  1,  1991.  HOUEUER ,  COMPLIANCE  UITH  THE  REGULATIONS  iS 
AUTHORIZED  ON  AND  AFTER  JANUARY  1,  1991.  (55  FR  52402,  12/21/901 


EXCEPT  FOR  EX.PLOSIVES,  INHALATION  HA’^-  '■ 
EFFECTIVE  DATE  FOR  HAZARD  COMMUNIf  ' 
OCTOBER  1990  -56  FR  47156.  09/ 

U.S.  DE.pAR'MEn"  of  TfAvAf-jS'ATiOM  SHIP.?. 
NITRIC  A.;i[i-'JN  1031 

V  S.  L'w N’  I V; ^ 0!^ "at. 


*•  '^recTious  substances,  the 

REOiIPf  TS  IS  EXTENDED  TO 


....nt-iD  N[,f|££R,  ffR  ro.ici 


.  I  I-  TR^nS-'O... 'a^ION  LABElInC  REO. 

AND  I'JEfART  E  - 

^  CORROSIVE 

-.0  K-ASTMEN'i  -jP  IRANl-PDRrATl.jN  RmCrAGING  AUTKO.RIZATIONS : 
EXCEPTIONS.  NONE 

A  NON-BULK  PACKA-SiNO:  4v  ‘‘-R  PC  :  5:5 
^  EULX  PA'CYAGInG.  A'9  CFR  PS.ZaS 

.  ;.  CSPARXiEn'  C-‘  TRANS;:.Df  lAriON  li’jANTITr  LImITATI-OnS  49  C^R  P 
A  PASSENGER  AIRCR-p'  C'R  RaILCAR  ROREIOOEN 
CARGO  .AIRCRAP  C.Pr  2,5  . 


#  -CxICITr 

NpR'IC  ACID. 

T0.>IC.’T)  DATA: 

A  AnHiDRO'JS  45  5  hC..p  ■i--ALAT!.3N-RAT  1.050  ''-.'An  uaTER  L  ROS'ER-  IhC 

^  MSGS;,  rS'C'C'  f'r,/l  HOUR  I.NhALATIG'N-R.AT  LCCO  'DUPONT  MSOS'.  ROO  MG.  >.G 

uRaL-HU'iAN  i.C-C';  5'.'-jC'0  M.C  •C  C'R.AL-UnSFE'" IFIED  SRECIF'R  LD''-‘  fi¬ 

ll;  rc  P-  P^S.^ORTEC-MAN  L3L0:  RERRODUCTIVE  EFFECTS' CATA  (PEC'S-' 

%  *’-.'nO>^  '5-'-;.  n;  caTa  a.aI.aE.E 

'Rih'pr.ate.  no  :ata  a'.'ailable. 

'CAfiCINGC’E.'ii  S’'Mr.oS,  NO.N£, 

1.2CAL  EFFECTS:  CORROSIVE-  InHALATI-Cn.  SkIN.  E'ES.  In'C'E'TICn, 

•  ACUTE  TCXICITY  LE'.'E'. ,  HIGHLY  TOXIC  BY  INHALATION:  TOPC  E'  INGESTION 


AM  ^  •  , 


.  4i»  . 

V*  ^  >'■ 

.r  *  ■  *  ’  -i 


-'  -n'^- 

'_A 


‘Y’ 'vi'-l".'-" 


• 
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urAi  TU  crcrrTA  A»in  rtBAT  ATn 

* . 
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TARGET  EFFECTS;  NO  DATA  AVAILABLE. 

•  AT  INCREASED  RISr  FROM  EXPOSURE;  PERSONS  WITH  IMPAIRED  PULMONARY  FUNCTION, 
PRE-EXISTING  EYE  AND  SXIN  DISORDERS. 


HEALTH  EFFECTS  AND  FIRST  AID 

INHALATION: 

NITRIC  ACID; 

A  CORROSIVE/HI5HL''  TQ<IC.  100  PPM  IMNEOIaTELY  DAnGECOJS  'j  LIFE  CF  meAlTH 

ACUTE  Exposiiftt"  Inhalation  uh  acidic  sosstanceu  tat  lau^;  PEbriRAioR’ 
IPRITATIGN  UITH  COUGHING.  CHOKING,  AND  POSSIPLY  yELlOUISH  £uRM  OF  THE 
MUCOUS  membranes.  OTHER  INITIAL  SYMPTOMS  MAT  INCLUDE  DIZCInESS.  HEaDAlHE. 
m  NAUSEA,  AND  UEAKNESS.  PULMONARY  EDEMA  MAY  BE  IMMEDIATE  IN  THE  MObl  SEVERE 
^  EXPOSURES.  BUT  MORE  LIKELY  WILL  OCCUR  AFTER  A  LATENT  PERIOD  QF  HOURS. 
THE  SYMPTOMS  MAY  INCLUDE  TI6hTN’“‘3  IN  THE  CHEST,  DYSPNEA.  DIZZINEiS, 

FROTHY  S-'JTUM.  AND  OANuSIb.  PhiflCAL  FInOINGS  INCLUDE  H '  - 1  ■  E' i  Iun  , 
r  UEAK,  PAPID  PULSE.  mGIST  RALSS.  AND  .HEmOlOnCEnTRATIGN,  In  nCN-'^AT;-L  l^ltl 
^  COmPLlTE  nECOVER'Y  rtA'f  OCCUF  U'IIHIn  -  rEl*-  0*  UEEK:  .  I » .  -  .c  ;-.Em’E 

MAY  BE  PROLO.NGEO  UITH  Ff'EQLZNT  -ElAPEES  -nO  CQN'TI'y'UED  DiSPnE.a  -'D  Ol.-ER 
SI'*nI  •’MpTOiiS  OF  F'L'LMOnAR!  I' '  IN  'E.'ERE  c*f  ''  FE- 
CJt  '‘j  A'i.'XiA  MAT  uCCU?  -lThI.n  i  'EL  -'.UPS  •^.FTE"  O'^'Ec'’’  ’‘•.'E 


.■  *EUM'. -lU-jF 


oAlTRuIN’c  :  i  1  'AL  uJS’  . 


"IRE^  p'ilC'-  "iMOVt  FR','-’!  £.X:g:v"F  ^"'EE^  AIR  If^M'EDIATEL  •  ■  E^£A''-;I.‘'I' 

HAS  3Tl.''-*L./.  Jiv't:  ARTIFICIAL  REbPIRATIC'N.  .AIRWAY  ANJ  ClClj 

“RESSURE  A-NJ  Ai'nlNlbTtP  uxtOln  IF  AVAIlASle.  kE£F  AFFECTED  FERSON  U-*!’'  AND 
AT  RtbT .  "f'EAT  lymPTumATICALLt  AND  SUFHUR'^I'v'ELy.  AOMlNiSTRATION  OF  QJCYgEN 
SHO'JLC  be  ^■ERFOF.MLO  Bx  qualified  PERSOny'-EL  C'T  ''EDICal  Al^EN^ICr- 
I.HMEDIA'E^r. 


A>. 

NITRIC  ACID 
jFRGSIvE 

A:^.’E  CCNTAC”  jIIh  lIO'.IC  0^'  .'-'v'  “A’  -.AUb'  SEVERE  ^AIn 

oUr-N'I  -Nl  .^'OSSIElT  f'EL^OUIrH  rTAlflC-  SURnE  MAT  EE  DEEP  SHAPr' 

._Jww"  Ullri  S,.—5  T I ;  b'.'l  Fi'^'^A  I  DI..''E  b'.  _  .  *  aL'"' : 

-■  nIT»..  Ai.ID  rA'  *'RCCU«E  .MitC  IRRITAT.  iH  AnC  HARDEN  'HE  £^*..£•.''13 
UITh-lJ’  DEETROiInC  II.  CC-»C£n1  kATEO  ACIi  SOLUTIONS  ARClIEi  TC  DVEF  Z?^  OR 
The  cKIn  AkEA  .n  r..iro  fRwDUCEO  llEVATED  METHEMjGlCSIn  and  SLllj  NiTRnTt 
LE'vElS 

Ch-j**!',  t-RbiTr  [ErEMiIi  O'^'  ’HE  CO'*'* IENTRa* IC*H  AnI  CuRa'^I'In  jF 

EYPOEv?.£_fEPE.A’£:_Of_FRuL;:-.N.OEO  CONTACT  WITH  ACIDIC  SlSSTA^CES  MAT  RESULT 
.**  C-i'T'*’ I '  !c  0*  iFrt'-I;  :I"*I.“^  TO  A.’jlE  E'-.'L'JPE, 

FIRST  AID"  RlMOUE  Cv'''';Ar'lNATEL  CLOTHING  AND  SHOES  IMMED]AT:..y  .  uA:.H  A-FEC’ED 

AREA  UITH  -CAP  GR  Ml'  D  uETlRCENT  AND  LA^GE  A.MUUN’S  Or  UAiER  UNTIL  Nj 

E'.Ii''Ence  ■'‘^_c-e^::a.  Ri^^ains  '.at  lEast  \z-:,  *^>-.-'Es-  in  case  c-  :he,'^:::il 

BUFnS  ,  -t  tr'  APiA  lITH  STbrlLE,  jf.T  jPESSlNu  E-vCACt  SE. URlL-.  lUT  nQT 

TC.‘  IIGHTly-  UcT  MtOI'.AL  aTTcNTIjn  ImmECIATEw' 


-i  ^  \ .f'X 


'J--*  .S 

*.  V'*  ’/'* 

>  ,  a  -  ■«  r 


FIRST  AID-  REMOVE  CONTAflINATED  CLOTHING  AND  SHOES  IHHEOIATELT,  WASH  AFFECTED 


■ 
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nroaitt-  oikct  contact  uith  acidic  substances  NAT  cause  pain  and 

LACJINATION,  PHOTOPHOBIA,  AND  BURNS,  POS5IBLT  SEUERE.  ^E  DEGREE  OF  INJURi 
OEPENQS  ON  THE  CONCENTRATION  AND  DURATION  OF  CONTACT,  IN  NILD  BURNS,  THE 
EPITHELIUH  REGENERATES  RAPIOLT  AND  THE  EYE  RECOVERS  COHPLETELT  IN  SEVERE 
CASES,  THE  EXTENT  OF  INJURY  HAY  NOT  BE  FULLY  AfPARENT  FOR  SEVERAL  UEEXS, 
ULTIHATELY.  THE  WHOLE  CORNEA  HAY  BECOhE  DEEPLY  VASCULARIZED  AND  0PA3UE 
RESULTING  IN  BLINDNESS.  IN  THE  UCRST  CASES.  THE  EyE  HAY  BE  TC'A.LY 
OE^IROrED.  CO'-CENTRATED  Nl'fi.;  ACID  HAy  InPART  A  •tL.Cu  Zl.j:  TI  7^ 

Ei^E  UPQN  CCnTAlI- 

ChfcONiC  ErFECIS  DE^EnI  Oh  THE  EONv.EN-^^'^'iC'H  -^’y.  Or 

E^F'LiSlEE.  reflated  or  P^’iJLIjNL-L -  t.’fP’.juFE  Tg  ACTOIl, 

COHJUNC T I JI T I S  OR  EPFEcTb  AS  AyLJTE  E*F'0SUhE 

FIRST  AID-  UASH  EYES  IMMEDIATELY  WITH  LARGE  AMOUNTS  OF  '  -t.'  ^.Al_Ll 

>iftjng  upper  And  lOuer  lids  uh'Il  no  evidence  O'  L>c^:.A._ 

^OAST  iS-CC  mInUTES),  CONTInlE  irrigating  with  NijRrAL  .■•'-r..  '^-C 

H-.  Rt''.'!’’NE.  normal  S-'^C  '^INv^i.'  .CvEF  i  i 

mlOICA.  A’’'En"::n  InrEOTATELr 


LUfRjzIC-N  '-1  .0'^.  M~*  .I-  D'*r  i  ^  I -**! 

,APOE  :HPEjC-^CF  M.C,  CHOCK  -ITh  -MARKEC  ‘Yr.'OrtNSIO-N  W£Af  FACII  r'-wCE 
Fc - F I R*^'^ i  JN  .  anv  '.(.AnfK’  L*i%  MA^  OlCuF  l i *  - v' - T’J ^ '  C,’__A'C'  mai 
C’ytUE  anC  if  ‘wf  CCRRECTt  I- •  »£Al;  TO  REnAl  FaIl.-E  '-r.l  . 

“''I  .  A  .I'.’FEl.  ErL''“AviA,  A.*vv  : .  r':' W'.i'-  'c  '  I  ’ . : 

"A’  j'CC^-P  AnC  5E  A.,(.C'mPAnIE ;  £;  r£;tP  AnE  -CuCmInAl  •IIICI'-  C:C’-,a.'Ca. 
'';’’'*I.  Av,  cTSi.  .'.‘I  MA  •  OCCUR  wI’^iI'y  a  ”£>»  fcc:**  ■*:-  £*- 

C£wA-£C  *;P  ■'Cn*'-‘C  19.  even  'EAR*  C'tATH  MAY  fitSUL"  .rr->  a  'I'*' 

-V*  -•.-.‘-••.lA  :>.CLLA'..p'  OR  ac‘ir,a'i.^  .f  e.*'* 

-A'E^  0£A-“  ''A'  £C  ’vE  'C  •£•  I  ’  .'-'I '  IS .  CEVERt  ’•  "I’yIa  .'Cha 

•vmC  II.n’.'.lCI.'^S  :C.''£"Im£:  OCCt-  'EFj^I.nall^ 

-^C'y's.  i>.*I;'.F£*  CE'-EhO.'  On  I  !•"*’ £n' RAl  lO.'r  -•■•a'II 
•‘iCIC'IC  -A’  >  .  N* ,  AMMA'C  F  r  AnO  !  N  'H£ 


y:.v  iN  -AnIMA.; 


A’;,*  ^v’  V  Cc  cAb^.AlL  LAVy-'c£  w'F  EM£:IC  OIcUTE  T-f  : 

L->'.iNC  Gil'AN^’IIES  0*  wA'EK  or  k'-.n  >■  vv*'I’>! 

r  a:.''In:c'£- -ljca’ccl ■£;  a,;:  ;C 

^Fi.'ccACm  ■^anCC.C*'  of  :OI£l/.I.mCi  IC'H  £C  0£’  '■EjI’A^ 

!*'£,*  I*  I Ot.'.'*  ^lE^  hEA*  £E_Oi.'  •^I^S  *C  ri. 
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REACTIVITY 


REACTIVITY; 

REACTS  EXOTHERMICALLY  UITH  UATER, 

INCOMPATIBILITIES: 

NITRIC  ACID' 

ACETIC  ACID;  MAY  REACT  EXPLOSIVELY. 

ACETIC  ANHYDRIDE,  EXPLOSIVE  REACTION  BY  FRICTION  OR  IMPACT, 

ACETONE;  MAY  REACT  EXPLOSIVELY. 

ACETONITRILE;  EXPLOSIVE  MIXTURE. 

4-ACET0XY-3-METH0XYBEN2ALDEHYDE;  EXOTHERfllC  REACTION. 

ACROLEIN;  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 
ACRYLONITRILE;  EXPLOSIVE  REACTION  AT  90  C. 

ACRYLONITRILE-METHACRYLATE  COPOLYMER;  INCOMPATIBLE. 

ALCOHOLS:  POSSIBLE  VIOLENT  REACTION  OR  EXPLOSION;  FORMATION  OF  EXPLOSIVE 
COnCOUND  IN  THE  PRESENCE  OF  HEAVY  METALS. 

ALKANETHIGLS.  EXOTHERMIC  REACTION  UITH  POSSIBLE  IGNITION. 

C-ALRuXY-l ,?-DITHIA-:-PHQSPHOLANE;  IGNITION  REACTION. 

ALLYL  ALCO.HCL:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER 
ALLYL  CHLORIDE;  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CUNTAIfYER. 
.AMINE:  '  ALIfAATIC  OR  ARGMATIC) .  POSSLALE  IC-NiTIuN  REACTION 

TEM-ER-Y  A.*;^  f-hLrS'JXt  INL^EASE  I'^;  CLUSEC  ..O^t^AlNi:- 

:-,am;n,:ihia:cl£  explcsi'-e  reaction, 

A^MCnIjM  HjjRC'ICE.  It ';PEfA7',;RL  AnO  FREE;. RE  INCREASE  IN  l-SSEC  IInIa.eER 
A.lN'J'Jlur!  NITRATE:  FuRnS  E-rLGSI.'E  "lYTLIRE. 

A.SIIJNL;  IGNITES  ON  CONTAtCT, 

aNIlINIUM  NITRATE:  FORMS,  ExPLLeIvE  SOLUTION 

ANICN  EXCHANGE  RESINS:  POSSIBLE  VIOLENT  E.yCTHERMIl  REACTION. 

ANTIMONY:  VIOLENT  REACTION, 

ARSInE:  EXPLOSIVE  REACTION. 

ARSINE-BORON  TRIBROMIDE:  VIOLENT  OXIDATION. 

BASES;  REACTS, 

BENZENE:  EXPLOSIVE  REACTION. 

BENZIDINE  SPONTANEOUS  IGnITIO"y 
BENZQNITRILE:  RQSSIblE  EX.-tOSION, 

BENZOTHIOPhEnE  DERIVATIVES:  FORMATION  OF  POSSIBLY  EXPLOSIVE  COMPOUNDS, 
N-BEnZYL-N-ETHyLANILINE:  vigopcls  deccmfositign. 

!  .4-EIS(METH0XYMETHYL.'2,3.5,6-TETR:AMETHfLE£N:ENE.  SAS  EVOLuhICN, 

BISMUTH:  INTENSE  EXOTHERMIC  REACTION  OR  EXPLOSION. 
l.o-BISfTRIFLUOROMtTHYL'BENZENE.  POSSIBLE  EXPLOSION 
BORON;  VIOLENT  REACTION  UITH  INC.AnDESCEnCE . 

BORO.'  OECAHyCRIDE:  E.yFlOSIVE  REACTION. 

BORON  PHOSPHIDE,  IGNITION  REACTION. 

BROMINE  PENTAFLUORIDE:  IGnITION  REACTION. 

N-6UTYL  MERCAPTAN:  IGnITION  REACTION. 

N-6,uTtRAL0£HYDE:  TEMPERATURE  AND  PRESSURE  INCREASE  If.  CLOSED  CONTAINER 
CADMIUM  PHOSPHIDE:  EXPLOSIVE  REACTION. 

CALCIUM  HYPOPHOSPrilTE;  IGNITION  REACTION. 

CARBON  (PULVERIZED):  VIOLENT  REACTION. 

CELLULOSE:  FORMS  EASILY  COMBUSTIBLE  ESTER. 

CHLORATES:  REACTS. 

CHLORINE:  INCOMPATIBLE, 

CHLORINE  TRIFLUGRIOE:  VIOLENT  REACTION. 

CHLOROBENZENE:  POSSIBLE  EXPLOSION. 

4-CHL0R0-2-NITR0ANILINE.  FORMS  EXPLOSIVE  COMPOUND. 
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CHLOROSULFONIC  ACID:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 
COAL:  EXPLOSIVE  MIXTURE. 

COATINGS:  MAY  BE  ATTACKED. 

CRESOL:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 
CROTONALOEHYDE:  VIOLENT  DECOMPOSITION  WITH  IGNITION. 

CUMENE:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 

CUPRIC  NITRIDE:  EXPLOSIVE  REACTION. 

CUPROUS  NITRIDE:  VIOLENT  REACTION. 

CYANATES:  POSSIBLE  EXPLOSIVE  REACTION. 

CYCLOHEXANONE:  VIOLENT  REACTION. 

CYCLOHEXYlAMINE:  FORMS  EXPLOSIVE  COMC-OUNI . 

CYCLOPENTAOIENE:  EXPLOSIVE  REACTION. 

1,2-DIAMINOETHANEBIS(TRIMETHYLGOLD):  EXPLOSIUE  REALHOn 
DIBORANE:  SPONTANEOUS  IGNITION. 

DI-2-BUT0XYETHYL  ETHER:  VIOLENT  DECOMPOSITION  REACTION. 

2,6-DI-T-BUTYL  PHENOL:  FORMATION  OF  EXPLOSIVE  COMPOUND. 

DICHLOROEThANE:  FORMS  SHOCK  AND  HEAT  SENSITIVE  MIXTURE, 

DICHLGROETHYLENE;  FORMS  EXPLOSIVE  COMPOUND. 

DICHlOROMETHANE  forms  EXPLOSIVE  SOLUTION. 

OICYCLOPENTADIENE:  SPONTANEOUS  IGNITION. 

DIENES.  IGNITION  REACTION. 

OIETH’lAmINO  EThAnul.  POSSIBLE  ExPlOEION 
DIEThxL  E’SER  FCSSIELE  EXPLCSIOn, 

3 , 6“2IN>  ORL'”]  ^  J‘~~0xA2INE:  EXPLOcIvi:  InTcRACPI'-'X 
J 1 1 1 L  F  T.  L .“  1 L  E I  ht  R  .  :  c  RATijRE  AnD  f -c-AbUEE  iNLRE.Abc.  IN 
[■  I  '  L  mMI  NO'^E’'"  ■ . '  ER  OCEnE  '.‘IIlEn'  lECOn'-*-- i  "I-T  .  I- 
..iMtlri:-  ETbL3  --!-rb  ExPLOb..VE  Li.'r.r  L’l  I'l 
I’Jb:ETHiL  ArDPA2;r<£  IGNTI£5  y^'  COn'aI' 

ClMtThlL  iLLrOXIIE  ♦  I  .  4- OIOXANt  .  _C' •'LCSIO'x 
riiETw.^  E'jlFD'IDE  *  ;4X  UATER-  lXPLOSIVE  kEaI’I''. 

oinitrobercenf  e.xplOsicn  hazard 
QINITROTuLUENE .  EXPLOSIVE  REA:-TION. 

DIOXANE  *  .REPCmlORIC  ACK..  POSSIBLE  EXPLOSION 
DIPHENYL  DISTIBENE:  EXPLOSIVE  OXIDATION. 

DIPHENYL  mERCL'R’  •>  CARBON  DISUlFIOE:  VIOLENT  REACTION 


CIFHE.nil  TIN:  IGNITION  RtAETION. 

DISODIUn  .-Hb'xtL  OR'hOPHOSPhATE  :  vIOlEn''  S  =  =  '-I:IC'N 

divintl  ether,  possible  ignition  PEACTIGn 

ERICHL0?0H’’DR>  TEhPEPATIJRE  A«S  PR£S50-:E  INCREASE  >  E.OSEI  CONTAINER 
E TriANtSVb PI NAM  ICE  explosive  REACT  I. IN. 

£ THO X  ’  “c Th Tlc nE  ^HIOr'AOS^HATE .  IbNlxiO-'  'JN 
(I-EThYl  AnI-I.nE,  IC-nIIION  PE.ACTIGn. 

Exh-^ENE  IIA-INE  YErPERATURE  ANj  xiESSySE  INCREASE  In  I.OI-EC  ■:'n'a:.;E 
ethylene  I-LYCC-  -OEMS  SHOCK  AND  HEAT  ScNSrivE  "Ix'ORE 
ETHtLEnEImINE  'E’“4AR'ATURE  AND  PRESSURE  iNAAE^iEE  ttv  C.OSEC  CO~IAI.nEx 
c-ethyl-c-met-yl  airioine.  E.xpLOsr.E  reaction. 

AXHtL  PhCSFhInE.  IGnIIICN  REACTION 
j-ETHYL"-”F ICU'. i-'-E  FC'RMd  E.xPlOsIVE  COmaoCnOS . 

FERROUS  Oxide  aoldered)  intense  excthermi:  reaction. 

PlUORI.NE  POSIISlE  E.xRlCSIVE  REA.inC'N 

FORMIC  ACID,  exothermic  REACTION  UITH  RELEASE  OF  TOxIC  GASES. 
O-rORMtLAHiNu-l-RriE.NYL-! , S'-f  RORAnEDIOL  :  POSSIBLE  E.xR.CEION 
FUEL  OIL  'BURNING):  EXPLOSION. 

FULMINATES.  REACTS. 

FURPURYLIOENE  KETONES:  IGNITES  ON  CONT.ACT. 

GERMANIUM:  VIOtENT  REACTION. 


GLYCEROL:  POSSIBLE  EXPLOSION. 

GLYOXAL:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 
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PROPIOLACTONE  (BETA):  TEMPERATURE  AND  PRESSURE  INCREASE  IM  CLOSED  CONTAINER, 
pmnm  oxidf;  temperature  and  pressure  increase  in  closed  container. 
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HEXAilTHIUM  OISILICIOE;  EXPLOSIVE  REACTION. 

HEXANETHYLBEN2ENE;  POSSIBLE  EXPLOSION. 
2,2,4,A,6,6-HEXA«£THTLTRITHIANEi  EXPLOSIVE  OXIDATION. 

HEXENAL:  EXPLODES  ON  HEATING. 

HYDRAZINE:  VIOLENT  REACTION. 

HYORAZOIC  ACID;  ENERGETIC  REACTION. 

HYDROGEN  IODIDE;  IGNITION  REACTION. 

HYDROGEN  PEROXIDE.  FORMS  UNSTABLE  MIXTURE. 

HYDROGEN  PEROXIDE  An.'  *ET0NES.  FORMS  EXPLOSIVE  PRODUCTS. 

HYDROGEN  PEROXIDE  AND  MERCURIC  OXIDE:  FORMS  EXPLOSIVE  COMPOUNDS 
HYDROGEN  PEROXIDE  AND  THIOUREA:  FQPnE  EXPLOSIVE  COMPOUNDS. 
HYDROGEN  SELENICE.  IGNITION  REACTION. 

HYDROGEN  SULFIDE:  INCANDESCENT  REACTION. 

HYDROGEN  TELLURIOE:  IGNITION  AND  POSSIBLE  EXPLOSIVE  REACTION 
INOANE  AND  SULFURIC  ACID;  EXPLOSIVE  REACTION. 

ISOPRENE:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 
KETONES  (CYCLIC):  VIOLENT  REACTION. 

LACTIC  ACID  t  HYDROFLUORIC  ACID:  EXPLOSIVE  REACTTON, 

LITHIUM:  IC-NITION  REACTION. 

lithium  SIlICIDE.  incandescent  REACTION. 

HAGneTIJm  E'i^-OEIvE  REACTION. 

MACNEST.M  t  C-nCTROAnIL  !N£:  MAY  IG-nTiE  ON  CCNY.'-CT 
*'AvNf;  ■  I  L'’'  ^hr.'nlL;  *N:.  AnDE  5C" t  pEA'.XION 
"ac-.\es;l'  :'.>;c;'E  .'IOLent 

MA'jNE  ;.  lU"!' T I  FOR"*  A-  NEAT  T  '  I -  *: 

«r:TTY^£Mu  *.'•••'*:_£  ^  ‘  t  I VE  'n£-V’ T  t  *■', 

ME'A.;”  .’::LEN''s;R;':cN'’i;i'iH'ExKo;  ::n  ;p  ic.n;':.:n. 

mETa_  aCEx : _ T l;; .  V  T.lEnI  Ex"LU:Ivc  reaction. 
m£(Al  CAr.-.T;.-  .S'lENI  OR  EXPLOSIVE  f.CACriON. 

MExa_  ',:AN:[t;  ExPlOjIVE  PlACTTON: 
metal  FERRiCtAnIOE  or  FERPOCYANI DE .  VIOLENT  ?.'EACTI:.'N. 
mETAL  SALIC'LAYES  forms  eiflosive  compounds. 
mE'A^  rmOLYAMATE:  xOSSIBLE  EXPLOSION 

Z-mETH). benzimidazole  •  SULFURIC  ACID  ROSSIBLE  EXPlOSIVE  REAC'IO 
A-HETHdC'CLTHEcAN.-NE .  EXPLOSIVE  REACTION 

..” ME I 5~ E 'A ; L P' ." I Jl Nt:  xpMPEPA  .-vE  AN^  RRESSL"E  INlREA;!  In  w_ 
.  .JN  TA  1  -NE " . 

“ETm'l  TnlGPhENE  IC’Ni'IDN  RfAC'ION. 

NEoax.M.iuM  fe'Csphide  v'ojlent  reaction. 

NlCxt.  TEX!iA:.;;;.Ml5E.  IGNITION  REACHO'- 
NIT-'O  AfiOr.A’IC  -:rC,RCC.Af.E':CNS.  acSmA  :mIJ.-'L'  E'^lGEIVE  RROjO.";' 
nITROcE.nZE-E.  E'.a^jSI.E  reaction,  EEFE-IA,.::  'HE  PREE£"OE  .'t  «■ 

.nite.tmetma.vl  e.c^c:-:.e  reaction. 

■vITPGNAPhTHA^ENE.  E'fLVEION  HAZ.ARO. 

NOn-M;TAL  O.xIE'Eb  E'Xll'SIVE  REA:ITIuN 

'.LEUfl.  TlmFERaT'jRE  And  PRESSURE  I.nCREASc.  In  CLOSED  COnxaInm.. 
OkGANIu  materia.,':.  P.'i  ...t:ND  EXPLlSiCN  nA.t.A^u. 

■."■jAnIL  :  vE'ET  a*-'.  1';  ANl  Ft  RCHlvRATEE.  :  POseI:;_E  E’PuOrlON 

organic  susstan'lEo  anl  Sulfuric  a^ig.  .'./isiBLE  explosion. 

F'HEN’L  acetylene  •  1  I-CImETHyLHYORAZ'NE  violent  reaction. 

Phenyl  CRTHnAwOSPHORIC  ACID  OISODI'Jm  EAlT  FORnS  EXflOSI'.'E  RRCDVC 
-"HOSPHIflE  ♦  GxtGEN  SPONTANEOUS  IGNITION. 

RMliSAwOivIun  IIOIZE  IGnIIION  REACTION 
xhOSPHGPL'S  (■.a-uR.',  IiOnITES  UHEN  .HE.aTEJ. 

PHOSPb'jR'OUS  HALIDES'  IGnIIION  REACTION 
PHOSPHORUS  TE’RAIGDIBE:  VIC-OROUS  RE.ACTION 


j!  ‘  “ 


P- 


&  — ^  .  A"  .  . 


A  - 1  -iv  V*  *  t  1.^  .  c 


P  "V:*  •' 


6cc::35C  pace  o'  o--  n 

OUAHTITY  EQUAL  TO  OR  GREATER  THAN  THE  TPQ  ESTABLISHES  FOR  THAT  SUBSTANCE 
NOTIFY  T«  STATE  EMERGENCY  RESPONSE  COMMISSION  FOR  THE  STATE  IN  WHICH  n  IS 
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PHOSPHORUS  TRICHLORIDE  I  EXPLOSIVE  REACTION. 

PHTHALIC  ACID  AND  SULFURIC  ACID:  POSSIBLE  EXPLOSIVE  REACTION. 

PHTHALIC  ANHYDRIDE:  EXOTHERHIC  REACTION  AND  FORMS  EXPLOSIVE  PRODUCTS. 
PICRATES;  REACTS. 

PLASTICS:  NAY  BE  ATTACKED. 

POLYALKENES;  INTENSE  REACTION. . 

POLYDIBRONOSILANESi  EXPLOSIVE  REACTION. 

POLY(ETHYLENE  OXIDE)  DERIVATIVES:  POSSIBLE  EXPLOSION. 

POLYPROPYLENE;  TEMPERATURE  AND  PRESSURE  INCREASE  IN  A  CLOSED  CONTAINER. 
POLY(SILYLENE):  IGNITION. 

POLYURETHANE  (FOAN).  VIGOROUS  REACTION. 

POTASSIUM  HYPOPHOSF.HITE:  EXPLOSIVE  .REACTION, 

POTASSIUM  PHOSPHINATE:  EXPLODES  ON  EVAPORATION 

8-PROPIQLACTONE:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAlNEf 
PROPIOPHENONE  ♦  SULFURIC  ACID:  EXOTHERnIC  REACTION  ABOVE  -5  C. 

PROPYLENE  GLYCOL  ♦  HYDROFLUORIC  ACID  t  SILVER  NITRATE:  EXPLOSIVE  MIkTLRE 
propylene  OXIDE;  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CUNTAINER 
DvfjjnT^f.  TriipcoaTMfj;  ^»ir;  pcr.’^jpr  i^cRE.'S'  IN  CLOSED  CONTAINER 
PyROCATECHOL:  IGNITES  ON  CONTACT. 

■REDUCING  AGE.NTS:  POSSIDLE  EXPLOSIVE  OR  IGNITION  REACTIO'-'. 

CESOPCINOL  possible  ExPlOSION. 

'■jPLlR  .'Il’uRjUS  R£.“LTIL'N,  rCScilLL  EyPLolLjN. 

SELFNI'Jiv  lIGORO'JS  reaction 

SElENIUM  .N'ORIDE:  IfiNITIUN  OR  INC-r<C'£:  ^C^''  PtA:;T;0-. 

SELENiL’i  locopi^osPHiDE.  ExPLucivE 


E  X  L  '  ri.L  r  *1 1  C  RRh  ,  ■  i  L:* 

SOOU'n  HYDPlXIDE  TCn^tRATuHE  AnD  f>£SS'JRE  InCREA;:  In  A  C..OSEl  CO.:!-I'-lx 
STIE'INE:  EXPLOSIVE  REACTION. 

SUlROSE  ( SL*._ I L .  vIl'CROL'L  REACTIun 

SULFAnIC  ACID.  VIOLENT  REACTION  UITH  EVOLUTION  Of  TOXIC  NITROUS  G»ID£ 
S'ILF'CES:  reacts 

SULFUR  DIOXIDE:  ExflCSIVE  RE.ACTION. 

s.LFUR  hal;:'c.S;  '.ici-Ent  reaction 

SULFURIC  ACID  X  .S.yCERU'ES.  EXHlSIvE  REACTIOfv 

ell^lpic  a:::  *  'epephthalic  acid:  violent  etAC'iCN 

SURFALTAnT^  *  PHU’;  ■"'L'Il  h'.ID:  Ex^LUrll'N  'lA.'-X'L 
"’ERfENES:  EPCNTAiSEEUS  MnITICN 
’ETRAEORANE  E'xLltI.l  REh'^yj  .^^ 

TETSAeCRANE  vE'AH'DPICE.  EXPL-DSIVE  a-ACI'Cln 
’"i  '  RArHC!r“HtJ'iOLL;  lI  iL'..'-- ;  R  .  ^clE.NI  wi  E Vt  RL'-.  . 'JN 
ET PAPHOS rPCRCUL  iLjIuL-  I.jNIILd  LN  li.'NTR;.'T. 

TETRA'H;. : “H'.iROUS  TETRAU.*IDE  TRIc'.’l'’ IcE  ..u;-ENT  RtALTI..:N 
TrilOALDEriYDE:!.  '.lOuENT  REACTION 
THIOKETOnES'  violent  REaC'ION. 

THIOPHENES.  EXPLOSIVE  REACTICN. 

TIYhNIJN;  FQRxyE  bHUC  ►  "'r-EN?Y  1 1  v£  C'.'nYbjrxj 
TITANIUM  ALLOYS;  POSSIBLE  EXPLOSIVE  RE.AlT!ON. 

TI  YANlUn-nAGNESIU'i  ALLOY:  POSSIBLE  EyPlOSION  On  IhaACT 
TOLUENE:  VIOLENT  REACTION. 

toluidene.  ignition  reaction. 

1.3,5-TRIACETYLHEXAHYDP0-1.3.5-TRIAZINE  ‘  TRIFlJOPQACETIC  anhySRIDE: 

Explosive  reaction. 

TRIaSINE:  violently  EXPLOSIVE  REACTION. 

TRICADMIUM  DIPHuSPHIDE:  EXPLOSIVE  REACTION. 


I 
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TRIETHTLGALLIWI  MONOETHYL  ETHER  COMPLEX;  IGHITION  REACTION, 

#  TRIMETHYLTRIOXANE:  INTENSE  REACTION. 

TRISdOOOMEROJRI) PHOSPHINE:  VIOLENT  DECOMPOSITION. 

TRITHIOACETONE:  EXPLOSIVE  REACTION. 

TURPENTINE:  EXPLOSIVE  MIXTURE, 

•  UNSYHMETRICAL  DIMETHYL  HYDRA2INE;  SPONTANEOUS  IGNITION. 

^  URANIUM:  EXPLOSIVE  REACTION. 

URANIUM  ALLOY:  VIOLENT  REACTION. 

URANIUM  DISULFIDE:  VIOLENT  REACTION. 

A  URANIUM-NEODYMIUM  ALLOYS:  EXPLOSIVE  REACTION. 

VINYL  ACETATE:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAi^tR. 
VINrLIDENE  CHLORIDE;  TEMPERATURE  AND  PRESSURE  INCREASE  IN  ClCSED  COn'aINEF, 
UOOD.  POSSIBLE  IGNITION. 

O  P-x'YLENE;  INTENSE  REACTION  IN  PRESENCE  OF  SULFURIC  ACID, 

'  ZINC:  INCANDESCENT  REACTION, 

ZINC  ETHOXIDE;  POSSIBLE  EXPLOSION. 

ZIRCONIUM-URANIUM  ALLOYS:  EXPLOSIVE  REACTION. 

o 

IECCm'^'CSITION; 

cecomposition  ciirjjfTc  Include  t:hic  oxides  ntpoges 

r-  "CL'rEPIZA^IC'N: 

--I-' EC'j;  RCl''hE -lE-'I' I'l"  -'L;  Nv’  EiE*:  REPSFfED  'C  OEE'JP  .'•0:=  -CP.'AL 


r 


-■-■-'-“•'E  '■eCeP^;,  ,LCA..  Rt*--‘'_ATI  JN'r  w'":,''  ;TjPI"^.'  E-  Jlr' 

^  C.  T.HIS  SuBSTa: ‘CE .  FOR  a5;I;'A'EE  E0'''’ACI  THE  [Ir-^PIOI  EI'EE’'-"'  OF  'HE 
ENVIRONMENTAL  PPCTECTI'IN  aGEnC:  . 


r 


♦  ^STORAGE" 


AGAINST  PHVrICAL  OA:’‘iAbiL.  StPAPATE  FRGrt  htTALLlC  F'OWDEFS.  i.ASBIDtC'. 
n'upObt^  SUlFIDt  TUP  P  ■  i'vii  .  UP'GA^IC  ACID-.  ANb  Ai.L  uOnBUb  ' :  Bui  y 
r%  OTHER  rEAJlut  GxIOIZASlE  f^ATERIALS.  PROVIDE  COCO  V£^TIiAT::jN  A'.OIO  Olf.tlJ 
'NFRA  4'**'  i^AZ'^PtUVr  i.r'inll.A'.;  DAT-^ 


.:'!"UrE  AwAT  FRC-  .z‘Ll  bLBbTANLtS . 


^ ^‘E :HC' . -  RlANiV I N'l’  iiU'-f''  !'■  'TPG.'; 

'"iL  jw^t,RFUiyD  Al’lENDrit ■ :  “■'“l-  ■  SA^A'  ;tV  ..V 

■i^AT  £A:_li  FACIlI^'  WhE^'t  AN'T  iL.KiRtrtELT  3U'BSTAnu£  ll  r'RESi'Vr  IN  A 

..jA^^iTI'  EQ'JAl  T'J  ‘.'P  Than  the  TpG  c:''^AbL*r'H£D  Fji*  :‘Jd?TmNC» 

NGTIFt  the  state  E^iEFGE^T  -EErONSt  COhhISSIDN  FOR  THE  STATE  IN  UHICH  IT  IS 
;.?CA^Er  bEL^^O‘v  30S  0"  iAP-  REQUIRES  THESE  FACILITIES  TO  FARTKIFaTE  In  LOCAL 
E.tERGENC)  response  PLA^N:^G  MO  CFR  355. SO-. 


♦*C'iSFOSAL*^ 

DISPOSAL  HUST  BE  IN  ACCGRDANCE  UITH  STANDARDS  APPLICABLE  TC  GENERATORS  OF 
H.AZAfiDOVS  uA3"E,  40  CAP  CiC.  EPA  HAZARDOUS  UAS'^E  NUnBER  CO:: 

Ivv  PCuNU  CERClA  section  i'. 3  RErCRTAbLE  juANTITr. 


■py. 


CONOinONS  TO  AVOID 

NAY  ISNITE  OTHER  CON8USTI8LE  HATERIALS  <UOOO,  PAPER,  OIL,  ETC  ).  REACTS 
VIOLENTLY  UITH  UATER  AND  FUELS.  FLANNABLE,  POISONOUS  GASES  HAT  ACCUHUUTE  IN 
TANKS  AND  HOPPER  CARS.  RUNOFF  TO  SEUER  HAY  CREATE  FIRE  OR  EXPLOSION  HAZARD 

CONSULT  NFPA  PUBLICATION  43A,  STORAGE  OF  LIQUID  AND  SOLID  OXIDIZING  MATERIALS, 
FOR  STORAGE  RE8UIREHENTS. 

***********************************;****************************************** 

SPILL  AND  LEAK  FROCEDU‘>''S 

SOIL  SPILL: 

DIG  A  holding  area  SUlh  AS  A  FIT.  ^CnD  OR  LAGOON  TO  lGN'AI'j  III'E 

SURFACE  FLOU  USING  CARRIER  Or  SOIL  SANDBAGb.  ROArirD  ."'JL ’.JPE^nANA 
CONCRETE.  ABSORB  LIQUID  MASS  UITH  Fly  ASH  OP  CEMENT  FULCER. 

NEUTRALIZE  SPILL  UITH  SLAKED  LIME  SODIL*  EKAPBONATE  Of  IRUSHEI  LIMESTONE. 


IR  SPILL. 

spi.  •  .^ArRE  S-'fA- 


[If,,..-,  an 

A'.j  S“CIL3  EE 


::  -'cs  icnta;- 


- 1,  OSH  “'EA  wI:H  FLJUC'IN!j  ANIjUNTS  -jF  ruR  L.A'  jY  r.  r 

O'  pAlLL  FOP  LA'^Ef  lIy.'OSAl.  Mptr  UnnE .iSbAf Y  PE’0'_i  huA'  Ii'.'An;i  r'A_HR.  Afp- 

.'.;>D  lEny  Entry.  VENTILATE  CLOSED  SPACES  SEPORE  ENTERING 

fCPOR’AfiE  OUAN'-t-  '.RC”.  iOOO  90‘M': 

TyiE  S.:.PES.'jNC  AmENDmE.N'E  --O  REAuIHGSiEATIC'N  -D-  :SA^A!  SECTION  EGA  RtQLIEES 
■na:  a  re. ease  E-JvA^  to  Cf  OREATEE  than  the  aEPORTAPlE  QlaN'ytv  hor  this 
;.JS:S"a,n.;e  EE  !M.MEDlArE,.r  Arp.jS'EO  TO  THE  pj::AL  EmEPGENCY  •‘'lannInG  GlMMITTEE 
A\T  '-i  S'A'S  E-ESGEy-L'  "EE-'CNSE  CG"n;seIOn  .RD  CFR  gee  A’,'  '-E  RELEASE  CP 

-I;  :..Ei:-.YCE  Ia  PEPDR'Ar^E  vnOER  DERG. A  EEGTIDs  1.3.  THE  na'IGnAL  REEPCnEE 
3,En'E-  EE  N';' 1^:01  Immediately  at  s.y.;  aCA'.ssIG  GR  I.E  ACr-Ct^O  in  yhR 
^E  TR"_  r .  _ .  Tan  UA.-'.-y,’ Na  .  .  .N  ,  a  .A.“aA  ..--R  .a.. 


--G^£GT..a  AW.-rMLN 

;.T;.a-;o> 

TIE::  EN'D^D'EvT'E  R- I :  D  mEE'  "UPcISnED  E*f'CE‘JfE  lIhI"' 


'nE  -G-aOhInO  REI-IRAtyr;  ay<D  ma;;-."  _;e  I  G'’ I  ;nt:a*  vj  :E  art  Ra  I  I'yan;  a' !  Cn; 
E'  T-E  J.E.  Hr  .*AR’ "RnT  L.‘F  nt-'L’H  r.Y:C'  AI.'MAN  aa  :r.  I.,  .a  ;.  .Vl.::'  'a. 'A  jLlJL  ’a 
A"'*.  AL  HA,.ARCi^  -Ni'lAN  .  nTYARIA  jR  *  aA  ‘  A "  .  .^a Y  ..'P 

IaEGR  :9  EFR  1R;0  EUSPAR^  E, 

'hE  ERR.'IFII  RE'Ea’R-Tar  EELEDtce  m.-Et  E't  BAEEC  On  [Qf,: AnlNA' ; .EvELE  RC'Jny. 
I.N  ’HE  UDHK  AaAGE  .  mLGT  NjT  Ar;^AA..  'it  UORKiN'u  tlMIT:  'HE  'tt.R^rA'OR 


■'  Si?.?-; 

'  C  *'  ‘"V  • 

‘  aV^.'P? 
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K  JOIMTir  APPROVES  fl  THE  NATIONAL  INSTITUTE  FOR  OCCUPATIOIML  SAFETY  AM 
HEALTH  AND  THE  NINE  ^TY  AND  HEALTH  ADKIHISTRATION  (NIOSH-HSHA). 

NiniC  ACIOi 

-  50  PPN-  ANY  SUPPLIEO-AIR  RESPIRATOR  OPERATED  IN  A  CONTINUOUS-FLOU  NODE. 

100  PPN-  ANY  SELF-CONTAINED  BREATHING  APPARATUS  tllTH  A  FULL  FACEPIECE, 

ANY  SUPPLIED-AIR  RESPIRATOR  UlTH  A  FULL  FACEPIECE. 

ANY  AIR-PURIFYING,  FULL-FACEPIECE  RESPIRATOR  (GAS  MASK)  WITH  A 
CHIN-STYLE,  front-  or  BACK-HOUNTEO  CANISTER  PROVIDING 
PROTECTION  AGAINST  .NITPIC  ACID.* 

AN)  CHEMICAL  CARTRIDGE  RESPIRATOR  WITH  A  FULL  FACEflECE  AND 
CARTRIDG£(S)  PROVIDING  PROTECTION  AGAINST  NITRIC  ACID  * 

ESCAPE-  ANY  AIR-PURIFYING,  FULL-FACEPIECE  RESPIRATOR  (GAS  MASK)  LITH  A 

CHIN-STYLE^__FRONT-^OR  BACK-MOUNTED  CANISTER  PROVIDING  PROTECTION 

ANY  APPROPRIATE  ESCAPE-Tvpr ,  SELF-COn' AInED  BREATHI^G  AfTATn'lS. 


♦  OnL''  NC'NOYIDIZABLl  SORBENTS  ARE  AL:-OUtO  (NOT  HARCCAL '  . 


'•‘Yi  -'-CC'NyAlN'iD  SPbATKI*''?  "HAT  '.l:_  "A'c-itTi:  -V' T  /: 

1'“'  A  - "  1  r  r  JhE  ^  L:.*'* -I'lL-  v"  EiJ;  _  I -.'E "  ^  "C-C  :  _  r 

ANT  oL* E Fw I E G“A ; ?  Ki:bF’*EA’'U"  THAi  ".Ab  A  r'JLL  EA'_h‘'IEi.L  -''*-'0  ]S  '-c'E.RAiC,^  IN  A 
‘■'FEbbL‘'’L~uEMHWG  Ofi  uTHEF'  r'Url  TJ  .'E^PFEjvL'ii'h.  'luDE  COf^EIi'^AT  A'* 

AJXILIARt  bELF~CUNTAlN£0  fiFEn.*?ING  APPARATbS  OPERATED  IN  ■bl'rrE'C'Ci.rtAND 
O.P  CTHuP  rOSI riVE'PPESS'j.Pt  rtOCE. 


Clothing 

EnPLOTEE  ^l'tT  UEAP  APPROPRIATE  PROTECTIVE  aftPERVIOUS )  CLOTHING  AND  EQGIPttEN^ 
TO  PREVENT  ANY  POSSIfilllTY  Of  SkIN  CONTACT  WITH  bUBSTANCE, 

GLOVES. 

i-^P'LL't£  ^'Jb '  wEA**  n*’ P  RL'P  P I  A"E  ^^OlELTI.'t  GLUVl-  Tj  ^P'vcNY  .  UI"H  'HIl 

-'USSTANlE  . 

PPO^’SClIlN, 

EN.^lO'SE  UEAP  SrL  aEh-pPvOF  OR  I'J:""RE£  IS  I  A-vT  SAFE^'  GOGG-ES  AND  A 
■paCESHIElC  to  PPEIEnT  contact  UlTh  SUBSTANCE. 

e*ier-.’cnlt  wAbH  Facilities. 

lHEPC  ThEFE  is  AN^  PObblBlLi T^  : Nat  an  EhPLOTEE’b  tlE:  AND  OP  SFIN  N'-T  EE 
E^PCbEj  i'u  ’Hio  bCbbTANCE .  THE  E^‘‘’lO*lR  iHOUlD  PROVIDE  AN  EYE  waSh  FOunTAIn 
AND  OuICk  DpEnCH  SHOIIER  CITHIN  THE  I*^rEDTAT£  JCPk  APEA  FOR  Ei'’£PGENC^  vSE, 


AvTHGPIZED  -  FISHER  SCIENTIFIC,  INC, 

CREATrON  DATE.  12/04/34  REVISION  DATE;  07/16/92 
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**SULfUI!IC  ACID** 
**SULfURIC  ACID** 
**SULFU8IC  ACID** 

HATE  rial  safety  DATA  SHEET 


FISHER  SCIENTIFIC 
CHEHICAL  DIVISION 
1  REAGENT  LANE 
FAIR  lAUN  NJ  07410 
iCOl)  796-7100 


EHERGENCY  NUMBER;  COD  796-7100 
CHEHTREC  ASSISTANCE.  (800)  424-9300 


THIS  INFORMATION  IS  BELIEVED  TO  BE  ACCURATE  AND  REPRESENTS  THE  BEST 
INFORMATION  CURRENTLY  AVAILABLE  TO  US.  HOUEVER,  U£  MAKE  NO  UARRANTY  OF 
MERCHANTABII  TTY  OR  ANY  OTHER  UARRANTY,  EXPRESS  OR  IMPLIED,  UITH  RESPECT  TO 
SUCH  INFOk.MATION,  and  UL  ASSUME  NO  LIABILITY  RESULTING  FROM  ITS  USE.  USEt;S 
SHOULD  MAKE  THEIR  UUN  INVESTIGATIONS  TO  DETERMINE  THE  SUITAEIlIT'  OF  THE 
INFORMATION  FOR  THEIR  PARTIlUlAR  PURPObLS. 


S'JBSTA'^.E  IDENTIFICATION 


;'JES^A,-LL,  **'SUL  (  v"  I-.  .ALC>* 

'Ll'-  NA'^E:  StNUNT'^S 

OIL  OF  VITRIOL:  30V;  DiP=^lNG  aOID.  VITRIOL  BROUN  OIL;  ^-•:ROLE^i  IJ-F-'E 
nORDHADSEN  AlID,  L'IH t OkOuE(^‘  jU_;-ATE;  SULPHURIC  AlIO;  MATTINL  AlID: 
DITHIONIC  AGIO;  STLC493004C;  UN  IS30;  .3300,  A300C,  A’OOSI.  A3CCS; 
hOA'S  ASiO;  A4iS;  bC'ACA,  A4;b4  SADO;  SA176;  A302;  A305;  H204S; 

CHEMICAL  FAMILY: 

INORGANIC  ACID 

MGLECLLAR  FORMULA,  h:-S-04 

hijll.'.'laR  UE I jH ;  ’'E  0" 

OECD  -atInGS  CCalE  0-3-.  hEaLTH^3  FIPE=0  _REACTIVITc;  PERS!iTENLE=0 
nF RATI.'-Gc  'Scale  .-a  .HE.AlTH=3  FiKE=0  RLA.'-T I vl ty  =  * 


COnt-iNENrs  E'MD  lOntami.nants 


COM;-0;N£NT.  SUL-U.'^'IC  ACID  .CRCPNT,  70 . '0-1  O’O' . 0 

CAS4  76o4- -•■3-9 

..mCNEM  ,  UATER  PE50ENT:  0-30  0 

OT^ER  contaminants.  nONE. 

EXPOSURE  LIMITS: 

IulFURIC  ACID: 

1  /tfij .  'J3HA  ^UA 

I  .mG,  MS  ACuIH  TUA,  3  ML*/ M3  ACGiH  STEL 
1  MG''M3  NIOSH  recommended  TUA 
I  hGXm3  OFG  MAK  TUA: 

:•  mG/Mj  CFG  MAK  5  MINUTE  PEAK,  MOMENTARY  VALUE,  8  TIMES.'SHIFT 

MEASUREMENT  METHO.S:  SILICA  GEL  TUBE;  SODIUM  BICARBONATE/SODIUM  CARBONATE; 

ION  CHROMATOGRAPHY:  (NIOSH  VOL.  Ill  I  7903,  INORGANIC  ACIDS). 
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^  tAOA  HUHQS  SARA  SECTIOM  302  THRESHOLD  PLAHHIHG  QUAHTITY 
WOO  ROONK  SARA  SECTION  30A  REPORTABLE  QUANTITY 
1000  POSOS  CERaA  SECTION  103  REPORTABLE  eUANTITY 
SUIJECT  TO  SARA  SECTION  313  ANNUAL  TOXIC  CHENICAL  RELEASE  REPORTING 

^  '  PHYSICAL  DATA 

DESCRIPTION:  ODORLESS,  CLEAR,  COLORLESS,  DENSE  HYGROSCOPIC  OILY  LIQUID  UITH 


A  HARKED  ACID  TASTE  WHEN  PURE. 


BOIlInG  point  fib  F  i3Sv  L' 


HELTInG  .c'GINT.  50  F  (10  C)  SPECIFIC  GRAUITY:  1.84 

VAPOR  PRESSURE.  <0.001  @  20  C  PH:  <3  SOlUBIgITY  IN  UATEf .  SOLUBLE 

OCOS  TKF.EShCLD  1  hG-h3  (MIST)  VAPOR  DENSITY:  3.4 

SllVENI  SOLJEIi-IlY:  OECUM^OSES  In  ALCOHul. 

'3  34C  C  IT  DtCC.ir'CSES  INTO  SULFIR  TF.'uXifE  -ND  CATti 


.  =  ;:;:er.  ;<ic::ers  cecomfose.  especialli  ahen  seated,  to  iIElo  CiTGE’-  : 

JILl  iNC.RE.Abc  TH:^  E.'i'.N i RATE  OF  COMb'Jb-TI BLc  MATTlR. 
uUnTA.it  wTT.u  :..AS._t  OxIDIuAElE.  ORG.ANIu.  uR  OTHER  COMBUSTISLA  MAtcRIALS 
mat  result  in  ignition  VIuLENI  COMcUSTIOn  3R  E'FlOSIOn. 


FI  REF IGHTING  ^EjIA: 

ChE'^ICA.  OF  uAFtC'N  OIO'ICE 
■I'""'!  EnEEGENI''  FEiPGNSE  SUIDEBCCK.  DOT  F  5110. 5; 

FOF  lAFOER  *IF£:  F-OGI  AREA  wI*n  OATEF  ^R*'"  ,a  DII’ANCE 
■19F0  E.IERGENCY  RESPONSE  GUIDEBOOK,  DO'  =  CSX-  5- 

F I RE^ IGHTInG . 

DO  nQt  uEi  waXF  Inside  container,  do  not  GE*  SOlIC-  cream  of  wA'ER  > 
jfXlled  material  muve  Container  frgm  fire  area  !.<•  tou  c.an  do  it  uithcut  ris.t 

ARR.-  COQlInG  laTEF  !E  SIDES  OF  COn’’.A!nERS  T.aaT  ARE  EXPOSED  TO  RlamE:  -JN'Il 
UELL  after  fire  is  CL'T  stay  away  from  ends  of  'AnrS  (r-’RC  EMEF:GLn:C  FESROn’SE 
G  -ICEBu-X  DOT  F  SEvu.:  GUIDE  PAGE  3v  ■ 

USE  AGEn"  XITAELE  for  '!’:'PE  CF  "IRE  USE  FLCGDInG  AMOUNTS  OF  wATER  AS  A  FOG 
'..U-.L  uUnTaIn*-_S:  L'CH  ‘•uOUVInG  AMOUNT^  3F  UA^cF ,  APRlx  FROM  Ab  FAP  A  C'ISIANlE 

AS  pcssisle  a.;:g  eseat'hing  ccrrosive  vapors.  nEEP  upuino. 


TRANS.RORTATION  DATA 

DEFARTMENr  ,jf.  TRANbRORlAtlON  HAZARD  CLASSIFICATION  4'R'“CFR  1"!  101. 
CORROSIVE  .MATERI.AL 


/.  -j  *\,S  • 


■  ‘  A  ;•  •  S';  -vx  i  '  iV  ' v  ^ 


x4,‘ ‘X  - 
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DEPA(T«£NI  OF  TRANSPORTATION  LABELING  REQUIREMENTS  49-CFR  172.101  AND 
SUBPART  £: 

CORROSIVE 

DEPARTMENT  OF  TRANSPORTATION  PACKAGING  REQUIREMENTS:  49-CFR  173,272 
EXCEPTIONS:  A9-CER  173.244 

FINAL  RULE  ON  HAZARDOUS  MATERIALS  REGULATIONS  (HMR,  49  CFR  PARTE  171-180), 
DOCKET  NUMBERS  HM-lBl,  HM-ISIA.  HM-1816,  HM-IBIC,  HM-IBID  AND  HM-;04, 
E'^FECTIVE  DATE  OCTOBER  1.  l’9i.  hOnEVER  .  COMPLIANCE  UITh  THE  REGULATIONS  IS 
•-UT.HGSIZEO  ON  AND  AFTER  JAnUARj  I,  lOyi.  (55  FR  5240:,  12  21 '?0, 

EXCEPT  FOR  EXPLOSIVES,  INHALATION  HAZAFOS,  AND  INFECTIOUS  SUBSTANCES,  THE 
EFFECTIVE  DATE  FOR  HAZARD  COMMUNICATION  REQUI":n£NTS  IS  EXTENDED  TO 
OCTOBER  1,  1993.  (56  FR  47158,  09/18.'?l) 

J  S  DEPART.mEM  of  TRANSFuRTATIC"  SHIi^oiNG  NAME-ID  NUnEER  CFR  rZ  Ml 
S.lFL'SIC  ACI3-UN  1830 


u  S  ELrARThEN’  GR  TRanc-TuRT 
9  -  IGRPDEIVE  MATE.RIAL 

L.S  IESa"-:::''  0-  TRAnScGR' 


0-  jI.isisa  4*^  c-'  r 


U  S  It ^Mc.N '  AX'  TRANSPui’ I A( ILiN  RAlsASInO  H:jTH'jr*2A^lL‘Nc 

E  U'E."'TIC'nE  •  'janc" 

’••I“--E'JL<  ''ACRAGING.  4'-  CFR'  1^2  ZOZ 
Bulk  PACKAGING:  4?  CFR  173.242 

.  S  OETA.RlMENi  or  xj;,:iNSPOR'TATIOi'  jvAN'c'T'  LIMITATIONS  4'^  CFR  T 


V,'.I'..T;  .a  ■  M J.  .'J  .  ■‘•X.A  .JN-HUMAr-  ’^,LC  51.'  ■''j'."'.-  .  H'J'JKS 

iNi-i.AtATMN-FAT  l25';'.  320  MG  m3.  2  hO‘.-S  INHALAIIOn-mOUSE  .C50.  1;  mG.'MS 
pjj^  £052'.  2l4  mO  ORAL-RAT  LD5C  lOv  ‘K.-  Xc 
U.nR.EFOPTEC'-mAN  1.0LG.  ML'TAGEnI:  data  ,,R:ECS.‘;  REPRCDUCaVE  EFFECTS  DATA 

AtSI‘'ijOEN  STATUS'  nO''''E .  AW  EPiDFA!OLl':OICAL  STUDk  OF  UORkEP'S  A''  A  ■'EFInf 

Awl  c.'-tMic.AL  klant  suggests  AN  Increased  risk  of  lartngeal  cancer  frc.i 

E'-S'S'.,:-  '0  HIGH  CGwCENTRaTION'S  OF  S:JlFURIC  ACID, 

SCAL  EFFECTS:  COFRCSIVE-  INHALATION.  SMN,  EYE  AND  INGESaON 
CUTE  TOXICITY  LEVEL.  HIGHLY  T0xI2  BY  I.NHALATIQN;  MOC'ERATELt  6r 

IwGESajN 

ARGET  EFi^ECTS.  NO  DATA  AVAILABLE. 


ft. 


:is' 


>>  ^  . 
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HEALTH  EffECTS  AND  FIRST  AID 

INHALATIOH: 

SULFURIC  ACID; 

CORROSIVE/HIGHLY  TOXIC,  80  HG/H3  IHHEDIATELY  DANGEROUS  TO  LIFE  OR  HEALTH, 
ACUTE  EXPOSURE-  INHALATION  OF  HISTS  HAY  CAUSE  MUCOUS  MEMBRANE  IRRITATION 
PRINCIPALLY  AFFECTING  THE  RESPIRATORY  TRACT  EPITHELIUM.  LOU 
CONCENTRATIONS,  0.35-5  MG.'M3,  MAY  CAUSE  INCREASED  PULMONARY  AIR  FLOU 
resistance  and  SUBSEQUENT  SHALLOUER  AND  MORE  RAPID  BREATHING.  HOT 
CONCENTRATED  MISTS  MAY  CAUSE  RAPID  LOSS  Of  CONSCIOUSNESS  UITH  POSSIBLE 
DAMAGE  TO  LUNG  TISSUE.  UAPOR^  MAt  r.NLT'’  'b .  A 

BURNING  OR  TICKLING  SENSATION  IN  Iht  NOSE  AND  THROAT  AN’'  RETRO'^  ERNAL 
REGION.  FOLLOUED  BY  COUGH,  RESPIRATOR-  DISTRESS,  TRACHEuBRONChl TT 
CHEMICAL  PNEUMONITIS  AND  PFSSIBLE  SPASM  OF  THE  VOCAL  CORDS.  HIGH 
CONCENTRATIONS  MAY  PRODUCE  C  OODY  NASAL  SECPETIOr'S  AND  SCUTUM,  HEMAICMES 
GASTRITIS.  AND  PULMONAPv  A  SINGLE  OVEREXPOSURE  MAY  LEAD  TO 

lARyNGEAl,  TRACHEOBRONLrii  AND  PULMONARY  EDEMA.  ONE  InDIVIDUA  SPRAtED 
;,N  THE  FACE  UITH  SULF.  vr  ACID  lT-UID  EXFERIE.NCEQ  C'El.A'ED  Stc.  iOfib  OF 
Pb..nONARj  FIBROSIS,  RtST!UAL  BRONCHI*  S,  AND  BjLmGnA'Y  Er"-  SEma 
•  APORS  FROM  DILUTE  SOLUTIONS  MAY  'iRRITATt  MUCOUS  .MEnBRANSb,  IHE  LE'H.,,.. 
D_’:E  RtrO.STED  In  RA*‘  I£  jIO  mG  nS  D  HOijKo. 

i:.>E[£;jAE-  repeaied  E'^:.,!^:  to  .hl  mis*  ‘a- 

■■  'ME  D-'AE'  Ar;rT:jr-j;-  'A.-:'  ;;,v. A',  S'  £'  '  ' 

SEN*;.  S'-ams.  the  :nc:s?f; 


“'y'  A..-ALi«E  D£-‘--  -S  *HE  iil'  .-‘•CDLCT'-C-  AN  AITDCS;':  -H;> 

a-'asst;;  NttUOuS  SYS’EM  anS  PRuDUlES  AGITAATSf.  ,  hESIAa.v'  .gaI*  anD 
.'ciNEPAL . SE j  hEAkNESS-  .An  Sr.-'EnlOLOGICAL  STuD’  .F  w.-;,ER;  A*  A  f-fiNE*- 
A'-c  C"-E"'ICAl  Plant  SUGGESTS  A'-  InG^EASEE  RIS'  l-  ^.Ay-NuE a_  CaNlEB 

' yl.m  Exposure  to  high  concentrations  of  sulflric  alIl.  RBERCDu-.i ivl 
E'^-ECTS  hale  seen  PEPOPtEl'  :n  a,nIMaLS. 

FIRST  AID-  REMuVE  FROM  EXPCSURl  A-EA  TO  *RESH  AI.*'  iMMEjlA'EL".  I.*  S''tA’HlNG 
-A;  :*G'^:D  GIVE  A-RTTMISIA.  MAInTAI'J  AIRwA-  ANl  r.SCD 

PRESSURE  AND  ADMINISTER  GxtG:'-  I-  A'.AIlaELE.  REEF  AF.'EG'tS  A£S;On  UARM  AND 
A*  B'E;*  *R£AT  S 'MRtGma*  ICAcc  *  -nG  So^'-'ORTIvs^-  A-GmI-vI  :  *  Tb- vjn  gp  O.-'GEN 
SHUULD  Ft  PER^OR.MED  S'  ^lAcI.-Ip.  -'ERS'JNNEL.  GET  mEOICAL  AT’En'ICn 
■mmlIIaTEl' . 


SYIn  CCnTAI*. 

CCFRL'iK'E . 

AG  z.  L X * b '  l-p  -  CuNTa*  T  U  1 :  -  '  -yray^D  bU'  B'JRI'  AblD  ma-  t  Abie.  iEVERE 

IECOnD  AiO  T^IRD  degree  SyTn  ElRNS  UITh  N£CROSIS_riUE  TO  ITS  AFFINITY 
'  GR  wA*cn  A^.  iOBSp'b'jEN*  ii.e-L  *jEH- lRATINl  A.YIliy-.  A-v..  i*i  EYOThERmIL 
reaction  UITH  MOISTURE.  POSSIBLE  CHARRING  MAY  OCCUR  LSAb>b  '0  SHOCK 
A'-D  lC.lAFSE  depending  0'»  Th£  AM'GlnT  OF  TISSUE  InVOlG^C  ,  THE  RESULTING 
VOUNIS  .'•at  be  long  IN  healing  and  may  cause  EXTENSIVE  SCARFING  ^HAT 
MA:  result  In  FU.NCTIOnAl  I.NrlSnGN  CONTACT  UHK  DIcUrE  SOLUTIONS  MAY 
CAUSE  SKIN  IRRITATION, 

CHRONIC  E.YROSvte-  repeated  CG'-'-',;*  wl*-  LOU  ‘  Giv, -I'-- Pi/IONE  np-  CAVlE 
-KiN  OESilC.ATIUN  ANL  jL^EY;-;  .i.N  uE  '  HANDS-  .-NU  'ANAYli  .A  tHrUNiC 
PuRUlE*-’'  INFLAmmATI-ON  ARGU..-:  tap  naIlS  RE.a-EATED  contact  WITH  DILUTE 
SOLUTIONS  may  CAUSE  DERMATITIS. 


■  :v. ■; v-c  A 
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FIRST  AID-  REMOVE  CONTAMINATED  aOTHING  AND  SHOES  IMMEDIATELY,  WASH  AFFECTED 
AREA  UITH  SOr  OR  MILO  DETERGENT  AND  LARGE  AMOUNTS  OF  UATER  UNTIL  NO 
EVIDENCE  OF  CHEMICAL  REMAINS  (AT  LEAST  15-20  MINUTES).  IN  CASE  OF  CHEMICAL 
BURNS,  COVER  AREA  UITH  STERILE,  DRY  DRESSING.  BANDAGE  SECURELY,  BUT  NOT 
TOO  TIGilTLY,  GET  MEDICAL  ATTENTION  IMMEDIATELY. 

EyE  CONTACT: 

SULFURIC  ACID: 

CORROSIVE. 

ACUTE  E<FOSURE-  EiPOSURE  TO  THE  VAPORS  MAY  CAUSE  A  BURNING  O'  STInG'n-G 

eens.atign  in  t.he  eyes  u:th  lacrimation,  blurred  vision  and  conjunct I'.al 
congestion,  splashes  of  acid  in  the  eyes  may  produce  deep  corneal 
ulceration.  KERATO-CONJUNCTIVITIS  and  palpebral  lesions  UITH  SEVERE 
SEQUELAE.  IRREPARABLE  CORNEAL  DAMAGE  AnO  BLINDNESS  AS  UELL  AS  SCARRING 
OF  THE  EYELIDS  MAY  OCCUR,  SEVERE  SULFURIC  ACID  EYE  BURNS  HAVE  INCLUDED 

Glaucoma  and  cataract  as  complications  in  the  mcs''  severe  cases  contact 

UITH  DILUTED  ACID  MAT  PRODUCE  MGRE  TRANSIENT  Ei^i^ECTS  FROM  UHIC*^  RECOVEP- 
MAr  SE  ClmFLETE. 

■,^.PjnIL  i^"-;Jp.E"  RhPEAlED  E^PVj’JRE  MAi  RESULT  IN  lh;„.'''IMhTIO''^  ANL'  '.-"'JNI'. 
C‘jN,'’.inct:.'itis 


E’Cr  ImnSDI.ATEly  UI'fN  r: 

ANC  lOuep  lic'  ui-t;'.  no  'VicE.'kCs  c-  cj.em::- 

-NUTCsy  UUNTIn-.l  I- - i l'A ■  ' HG  UITH  nCP"-..  :Pw, 
'?  '''OPnAL  ■'Jv-:'  mT-'','E;  CG.'SP  wITH  S'SP.'.E 
■;:>  iMrCGiATEL- 


-u pRuS IvE . 

ACu'E  EY.-jS'-‘5E-  INC-ESTi.jN  nA’  CAUSE  BURNING  'AIn  IN  ^NE  MOUTH  TH  =  L'i', 
E-O.-h.AGUS  AND  ASDOmE.N,  A  SOUR  TAoTE  AND  NAUSEA  FOLLOUEO  BY  VOMITING 
A.-.!  OIaPRHEA  charred  EtACI<  STOMACH  CONTENTS.  OEHYORaTIOn  AnC 

carsun:;at:on  of  Trs:suE  may  occur  with  eschars  on  the  lips  and  mouth, 
brqunish  0-'  yellouish  stains  may  be  found  a^’Ounc  the  mouth  intense 
THI-"ST,  uI'^FICLILT  SUALLC'UING.  acidemia,  stomatitis,  rapid  And  uEak 
■'..SS  Sa-,..;,,  BREA'aInG  ShOCp  anC  POSSIElE  convulsions  an;  ;;s’-  aA' 
CCC'JR,  ,AL:’yM;N,_t:L09l!  AND  CASTS  IN  URInE,  ANURIA^  ESCFHAGcAL  AND  C'ElA'E; 
GaSYRI,  has  BEEN  REPORTED.  POSSIBLE  PERFORATION  QR  ThE 

OAS'RGINTESYI.NAL  YR.ACT  MAY  .RESULT  IN  PERITONITIS. 

>,R.‘''.jC  E<-‘OS.'RE-  NC  BAT.a  avaI.ABlE. 

A*J-  DC  '^lT  UbE  GASTPIl  LAVAOc  jR  EMEbib-  jILUTE  :HE  A,i3  ImmlDIATELY 
;;Nilf<G  .AROE  Qjanttties  OF  ua''ER  OS  MIln  IF  vOmITInG  -ERIIST: 
nISTER  .'■LUIjS  Rc-'cAYEDLy  INGEbTEj  ACID  MUST  BE  OILUTED  aP.-RCyImATELY 
IVL  'LjD  to  P-'^DER  (T  HARMLEr:  Tj  YIjbUEb.  MAINTAIN  AInUAY  ANl'  TREAT  k 

;RE:S£ACM.  riANOEGOP.  OF  poisoning.  ID'TH  ED  SET  MEDICAL  ATTENTION 


'at-'  D!-‘  'R. 
ASPIRATION. 

any; s; 'E 


IF  vomiting  occurs,  keep  HEAD  EELOU  nIPS  TO  HE.R  RREVEn' 


DOTE.  TREAT  StaRTOmAYICALj''  AND  SUFPORTIVELy 


• _ •  •  •  •  • 


• 

( 
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•  •  :  t  ,>.  •  Bi^kCTium 


-aV  '. 


'  8U/BWC  <KMIi  ^  "  = 

y  -  nttaa  exotheuic  kaction  uith  uater. 

Vf-v^v >.  ■  .  '  .  :»■  .  . 

INCOiVAnBILITIESi 
SU-EURIC  ACID: 

k  ACETALDEHYDE:  VIOLENTLY  POLYMERIZED  BY  CONCENTRATED  ACID 

ACETIC  ANHYDRIDE:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSEC  CONTAINER 
acetone  ♦  NITRIC  ACID:  VIOuENI  DECOMPOSITION 
ACETONE  +  FGTASaIUM  QICHRDmATE.  IbNITIUN. 
k  ACETONE  CYANHYDRIN;  PRESSURE  INCREASE  UITH  PCbcISLt  EXPLL'rl'.t  R'LPiLRi  -.r 
VESSEL 

ACETONITRILE:  VIOLENT  EYQTHERm  ON  HEATING,  SULFUR  TRIOyIDE  REDUCES 
INITIATION  TEMPERATURE. 

k  acrolein,  temperature  and  pressure  Increase  in  closed  container. 
ACRYLCn:TR:_E  ,  .'IGOROUS  exothermic  POLrMtRICATOjN. 

A.Iji-.'CC  c'I'hESi’IC  rSACIION  AND  CON !  R  AC  ^  I  On  OF  VOLUME 
■'..CCHCLS  .“NC  HrjR.IGEN  .-EPOXIDE.  POSSIBLE  E'.T'ClSO. 
ft  Tf 'c r£  ly  * 

N'I0L£f'‘’^''^0-^n£CIZATi0^ 


is'E'l  a..:-:.  -A’  sdcomposes  S'lLOSi'.t^;  a'  aeoc’  :sc  : 

SRIma'ES  *  mET:V.^.  possible  IGnITIOn. 

I-ImInE  F'EnTARUCRIuE.  vIDlENT  react, On  wITh  POS:ItL£_!:-NlTpjN 
’"l  R  T  -  EuT  :  ^ ‘E  .  .I:jLlN!  t  -EA'.TIjn  WITHOUT  AG. 'ATIln 

: .'T ) RA,. j; r I ,'c  ’EmREkaTuRE  AnC  '-x-bbuRE  I-’l-REAxE  In  CLOSED  lOnIAINER, 

IS  I.^  AIS’'*-IIS  M’*'Pi'jN  On  COntac’’ 

'.-.■.HLCRC-;  s-E=S5-=::.fA.«,£  .icosn:  ;\"e:a:'::n 

X "  I-L -  In  I T- u  rE**CE':^E  a.nS  ■  ■ '  I .  *  I  DE  rL.;;-S_i  E  X  AU.I-'-.  1 , 1  REa'IC:.-, 

I-ESRA'ES  C-lCRaies.  :jhEn  SRIcCHT  >  CCntaI’  wI'n  I.^i.RIC  aCIC  'a 
:I.S  I-"-'  S  -.I;I.S  I-..0Ri.N:;  ,II>IDS  SA;  A  -.IOlENT  -'A^OSION  IS  jSvAl 

>-D RCS'JL' C'-I I_a£;d ,  IS'-.aeRATjAE  lnI  .aasS:..?S  I.'^C-'EaSE  In  SuCSSC  SI'NTAI--£R 

II'ijSTI'.S  “ATrfv.i.r  -TI-'-E.r  -II.'IISl-  ma-  IGNITE 

C-:-.AN0-4-Nr.RC££«-E£,:^L;.A;SNll'M  A.rE;;i;tN  St.-'A-E  aea;'!:.-: 

^  A  L*  ,  .  I  ,_En'  -  E  A-_  T  I  L'N  Ol  I'-L  'LA'l  In  ^nL;~.-L 

;•;.Ip£N’■A:I^.•:  ’.-ii.en'  or  £>plc-:i.e  reai’ion 

I'-EIaEnTanCnE  O'InE.  -IClEnT  REACTION. 

;  I- ■  SIaCI ;.;ae~;ei)E ■  IGnItion  aoulOwED  E:  E'RuC'SI'.E  REAITIjn 
IIS'-rLAn>E  ExC'hER'IC  REACtic-n. 

E  ^LN'  'l*'- 1  Rh  T:JRE  an,.  RRlL:.-R'E  In  ^t^zt  :*•  '-,,0llL  -:jN'AiNER 
CIr.E On'^£E|,,;.^j;:.SINCi  htDROGEn  FERCxIOE.  Ex.^lOOES. 


Hi>USS.T--L^.Vv,:  s/.-  ,  ,:■ 


a'-*  c 

■  I  ■Z-y.-ziC^*^  V 


A"  * 


'yMeHaKnSaKV^  '/t 

NgawSgaBIP^/-  . 

A. 

k' 

'  ,  .X«'  ~X  .*aO^  , 

PTTTm TiWIiiTi 

-f- 

jl^jT  . '''’'.O'  V' 

N-  ' 
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OIMETHOXYANTHRAQUINONE:  EXOTHERMIC  REACTION  ABOVE  150  C, 

^  4-DlMETHYLAMINOBENZALDEHYDE:  EXOTHERMIC  REACTION. 

:,5-OINITRO-3-H£THYLBENZOIC  ACID  ♦  SODIUM  AZIDE:  EXPLOSIVE  REACTION 
1,5-OINITRONAPHTHAL£N£  ♦  SULFUR;  EXOTHEMIC  REACTION. 
EPICHLOROHYDRIM;  VIOLENT  REACTION. 

^  EIHOXYLATED  NONYLpHENa:  POSSIBLE  IGNITION. 

^  ETHANOL  ♦  HYDROGEN  PEROXIDE;  POSSIBLE  EXPLOSION. 
ethylene  CYANOHYDRIN:  VIOLENT  REACTION. 


4 


» 


i 


i  4 


» 


» 


ACC22350  PAGE  08  OF  11 

PRQPIOLACTONE  (BETA):  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 
PROPYLENE  OXIDE;  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 
O-PROPYNOL;  POSSIBLE  EXPLOSION  UNLESS  ADEQUATELY  COOLED. 

PYRIDINE;  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 

REDUCING  AGENTS;  REACTS. 

RUBBER;  -ATTACKED. 

RUBIDIlfll  ACETYLIOE;  IGNITION  ON  CONTACT. 

SILVER  PERMANGANATE  (MOIST);  EXPLOSIVE  REACTION. 

SILVER  PEROXOCHROMATE;  EXPLOSIVE  REACTION. 

SODIUM;  EXPLOSIVE  REACTION  UITH  AQUEOUS  ACID. 

SOCIUfl  CARBONATE:  VIOLENT  REACTION. 

SODIUM  CHLORATE:  POSSIBLE  FIRE  OR  EXPLOSION. 

SCDIUn  H'DROXIDE:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  ClOSED  CONTAINER 
SODIUM  TETRAHYOROBORATE:  VIOLENT.  EXOTHERMIC  REACTION. 

SODIUM  THIOCYANATE;  VIOLENT  EXOTHERMIC  UITH  EVOLUTION  OF  CARBONYL  SULFIDE. 
STEEL:  POSSIBLE  EXPLOSION  DUE  TO  HYDROGEN  GAS  FROM  THE  ACID-mETAL  PEaI’IIn 
STY.RENE  MONOMER:  TEMPERATURE  AND  PRESSURE  INCREASE  IN  CLOSED  CONTAINER. 
SUCROSE:  FORMATION  OF  CARBON  MONOXIDE. 

TET.RAMETHTIBENCENES:  VIOLENT  REACTION  IN  CLOSED  CONTAINERS. 

;  .C  A  .5-*E'RaC!nE ;  VIulEn’  DECOmPOSTTION  0~  CONTACT. 

"i.At.lLM'I:  ACIDICITHICCAPEOnATE:  may  explode  on  contact. 

I.,'  :  -  T  -  IN  I '  R  .  1  uR’j' ;  .  A .  j"  TRI  ACINL  ExP'lOuIVE  DE-U”- JSI  ■  . . .'n 

lCnTmL 


'  j  It- 


PCLTfieRIZATION. 

AAZhH  I.' S liK' I Z'N  HA; 

'■Er?t.-'A7jF.c3  anD  ^FESScFlc-. 


T££  TO  OCCl'F 


S^opaGE  and 

ANJ  _OLAi,  Rtv'-'L*"  I,'.  .*  J.i 

7r  hV;  tlicSTnN’.c.  A^rlc'^ANCt-  ..nTaCT  -ht  jIcTkIl’’  .iF 

.  I- 7  rtu  P>l-EC’I'>'  -GEmC’. 


**^TOFAi.*a** 

:*C'*E  C'j!.  7’’  w£-L*C£n!  L-jCATIC'^  :■£'•* -^^ATt  FRO'"  £  7"^: .  ; 'lE-E  :  AN; 

j:rzf.  "EAZ.i-i  'rEPARATE  CAFcIl'iE-  CHLP^Altr 

n:TRa:££,  PrCRATES-  A>D  ^'CJDEREj  nETALS.  OJF'A  A9,  HAZARO'.'US  C!“'£:i;:AL£  ;a'A. 

’•  i  7  I’iiZ  7C"’v!“I'’''£j' . 

A.:. :j  jIRt... T  iL'iNLlbhl  . 

AifcAT  FR/J,'*'  I Ei. r;  t * . 

THRESHOLD  FLAN^;NG  QUAnTIT'*  'TFQ' , 

'^E  Sl^E=:^UND  Artf^CttENTS  An'D  REAUTHORIZATION  AST  (SARA)  SECTION  30Z  FSClIRES 
'HkT  Each  ^A',IlITt  UHEPE  E^TREmEl*  H.AiAPDOj^  SUri-TAWOE  IS  FRHi^ENT  ]/♦  A 


■..’■I’, 
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aUAHIITY  EQUAL  TO  08  GREATE8  THAN  THE  TPQ  ESTABLISHED  FOR  THAT  SUBSTANCE 
NOTIFY  TIC  STATE  EMERGENCY  RESPONSE  COMMISSION  FOR  THE  STATE  IN  UHICH  IT 
LOCATED.  SECTION  303  OF  SA8A  REQUIRES  THESE  FACILITIES  TO  PARTICIPATE  In 
EMERGENCY  RESPONSE  PLANNING  (40  CFR  355.30;. 


it  .■•  'V  ■  :  N.  . 


**OISP05Al** 

DISPOSAL  MUST  BE  IN  ACCORDANCE  UITH  STANDARDS  APPLICABLE  TO  GENERATORS  Q‘ 
HAZARDOUS  UASTE ,  40  CFR  262.  EPA  HAZAfCOUS  UASU  NUMBER  DOOZ 
!00  POUND  CERCL.A  SECTION  103  REPORrAt'LE  SLAn'I'; 


^  CONDITIONS  ID  A.Ci; 

nAt  ignite  other  combustible  materials  'UuOD  TA'^S 

RC.ACTION  UITH  UATSR.  FlAM.-'-AElE  .  POISONCUS  GASES  MA 
r.‘'A'_ES.  RUNOFF  TO  SEnuR  MAi  CREATE  FIRc  'jR  i^-uU:. 


S'Il  BTS  .IGlLN' 
aS1.,m.__ATS  In  SunF;-. 


■■ 

1 . 

pA-vv  y^^--  ■■■• 

4'.5;i’^.-yV  sr' 


Alfi 

Aff'LT  UArEh  :'nhT  re  kN-jC*'  Afg[-  frECv 

••'j* ri'*';  *J^r.  -.'<1,  L'. BE  -i'£j 


!<  1'  .  ; 


:*C  .  ■•■  V  i 

%  sWj  LATcR  [JlS 


■■ 


(j  S'JSSTa.nlE  be  I.NMBSI.'.'Si."  AjACRTEj  TG  ThE  ..'S.-l  StEase^S'  PLANNING  CuMrl" 
mNO  ^H£  STA’B  Ef'E CO^i^Izil  '  **■  ?rt‘  a*  t'  *•_?- 
rH:r  iUBbTANCE  Iz  ."f  *  .  “  '  AEi.  £  Cf  f '  A  I'*  kZ.' y  *£;fv 

C£n-es  fioi-r  8E.  nQ'UMc  ir-*-.::AT£L^  A-  :::  : 

**i  Tf  i.'®OL  I  r  AN  ,  £  •,  hm'A  a  ^  C  f.  _  ^  * 


■  ■ 

y'y  •• 
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PROTECTIVE  E9UIPMENT 

VENTILATION; 

PROVIDE  LOCAL -EXHAUST  OR  PROCESS  ENCLOSURE  VENTILATION  TO  MEET  PUBLISHED 

EXPOSURE  LIMITS. 

RESPIRATOR: 

THE  FOLLOUING  RESPIRATORS  AND  MAXIMUM  USE  CONCENTRATIONS  ARE  RECOMMENDATIONS 
BY  THE  U.S.  DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES,  NIOSH  POCKET  SLIDE  TO 
chemical  HAZARDS;  NIOSH  CRITERIA  DOCUMENTS  OR  BY  THE  U.S.  DEPARTMENT  OF 
LABOR  29  CFR  1910  SUBPART  2 

THE  SPECIFIC  RESPIRATOR  SELECTED  MUST  EE  BASED  ON  CONTAMINATION  LEVELS  FOUND 
IN  THE  UORK  PLACE,  MUST  NOT  EXCEED  THE  WORKING  LIMITS  OF  THE  RESPIRATOR  AND 
BE  JOINTLY  APPROVED  BY  THE  NATIONAL  INSTITUTE  FOR  OCCUPATIONAL  SAFETY  AND 
HE.ALTH  AND  THE  MINE  SAFETY  AND  HEALTH  ADMINISTRATION  iNIOSH-MSHA) , 

SULPURIC  ACID; 

mG-MS-  any  FOJERED  air-purifying  respirator  with  an  acid  GaI  CAATilOCE  S' 

A,^■]  HAVING  A  hlC’H-E.PFICIENCY  PARTIlUL-pE  FILTER. 

A.N;  :‘JFP;_.  1 J- AI R  rtirlPATCt:  L'rERATtD  IN  A  CGNTIN'Ji..;;  r  lCv  “COE 


CHc^ICAL  LAnlnlD-l  n'lS-I-A  I'.- 


AND  p'll  G~; 


ANY  EVFPLIED-AIS  RECFIRATOR  LIIH  A  FULi.  FACEPIELE. 

An:  a  I  R -RuRI  F  t  I  Full  rALcFiLLL  RlgP.RapOR  (Gaj  ma:'  wITH  a 

CHIN-STYLE  OR  aRuNT-  OR  BACK-MOUNTED  ACID  GAS  CAnIS'ER  HAVING  A 
hI:3H-EFFIC:E,nC1  PARTICULATE  FILTER. 

go  M-s-Mj-  Ant  sufpliec-ais  resairator  uith  a  full  facepiece  and  operated  in  a 

PRESSL.RE-DE.M.AND  OR  OTHER  POSITIVE  PRESSURE  MODE. 

ESCAPE-  ant  AlS-:uR>'tlNr.  FULi.  PACEPIECE  .RES.pIkATC'R  (GAS  MASK'  WITH  A 

L.-IN-aT’“L£  CR  FRCnT-  ;jR  SaCK-mCln'TED  ACID  GAS  CANISTER  HAVING  A 
H I l’A--.- F I L IcNg y  Par ; I'  Ul.ATE  FIlTlR. 

ANr  APPROPRIATE  ESCAPE-TYPE  SELF-CONTAINED  BREATHING  APPARATUS. 

pgR  Pli^EPIGHl'lNG  AND  FT-'PR  IMmEDIATEli  DANGEROUS  ^0  glFE  OR  HEALTH  CONOITIO.nS 

.a.^* I  c-ELy -Contained  breathing  atfaratus  that  has  a  full  pace-iei.p  amd  is 

OPERATED  IN  A  .p.RESSLRE-DtMANj  CR  OTHER  RCEITI'.’E-PRESSURE  MODE. 

AN!  SvRPLIED-AIP  RESPIRATOR  THAT  HAS  A  PULL  FACEPIECE  A.NO  IS  OPERATED  IN  A 
PRESSlRE-DEMAND  or  CTHER  POS; : IVE-PSESSURE  MODE  IN  COMBINATION  LliH  AN 
ALaIlIaRt  self-contained  BFEAPATiTiiG  APPARATUS  OPERATED  In  f RESSURE- DEMAND 
OR  OTHER  POSITIVE-PRESSURE  .MODE. 

L  L  0  ^  I  ^  L’ ' 

WEAR  APPROPRIATE  PROTECTIVE  CLOTHING  TO  AVOID  ANT  POSSIBILITY  OF  SKIN  CONTACT 
with  LIQUIDS  CONTAINING  MORE  THAN  Vi  SULFURIC  ACID.  AVOID  REPEATED  OR 
PROLONGED  SKIN  CONTACT  UITH  LIQUIDS  CONTAINING  IX  OR  LESS  SULFURIC  ACID. 

bLU'.’ES . 

ErPLOyEE  rtUST  UEAR  APPROPRIATE  PPOTECTK'E  GLOVES  TO  PREVENT  CONTACT  VITH  THIS 


a  if"  •  tv.  h 
^L!-  ■TGyc':  .  -  V  - 


-  '"JVZDrT^’-'r'V^rT'-W  V  . 


w 
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SUBSTAKCE. 


£rE  PROTECTION; 

EMPLOYEE  MUST  UEAR  SPLASH-PROOP  OR  DUST-RESISTANT  SAFETY  GOGGLES  AND  A 
FACESHIELO  TO  PREVENT  CONTACT  UITH  THIS  SUBSTANCE. 

EMERGENCY  UASH  FACILITIES; 

UHERE  THERE  IS  ANY  POSSIBILITY  THAT  AN  EMPLOrEE'S  EYES  AND. OR  SKIN  MAY  EE 
©  EXPOSED  TO  THIS  SUBSTANCE.  THE  EMPLOYES  SHOULD  PROVIDE  AN  EYE  UASH  FOUNTAIN 
^  AND  QUICK  DRENCH  SKOUER  UITH!>.  '-£  iM^triATE  UORk  area  rnc  EwE;C•E^■'  USE 


AUTHORIZED  -  FIS.-iE-  SCIENTIFi; ,  INC. 

CREATION  DATE  n/;S.-54  REVISION  DATE;  Ct  ZS.  ^Z 


-ADDITIONAL  INFORMATION-  • 

THIS  INFORMATION  IS  EEMEVED  '’Q  EE  aSloRaTE  AND  REPRESE'^'S  t;^E  EES" 

^  INFORMATION  CURRENTLY  .AlAIlABlE  TO  US.  HCUEvER  uF  mArE  Nr  .---R-.'-  .S' 

MERCHANTABILITY  OS  AN'  OT.'iER  UARRANTt  .  ExfREES  OR  ImSlIED  ZIV-  ^SS-E;"  ' 

S'.'Ch  INFORMATION  AND  UE  "0  .I-EI.IT’  RESULTING  -RO'  I'S  SS 

gHOuLu  rtAf£  LLIN  I''*- ^  ;  z'v'tn  j  *  ''■'b  -t.  ‘  I'  _  '  ■  '  ■ 

iN^jRMA'IO-  'DR  ’^EIR  ?r-'::u;.a:  rnsROSE;  . 
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CORPORATE  HEALTH  AND  SAFETY  MANUAL 


HEAT  STRESS  MONITORING 
SOP  NO.  7.1 
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DATE  2/91 
PAGE  1  OF  7 


OBJECTIVE 

This  standard  operating  procedure  describes  the  procedures  for  heat  stress  monitoring  of 
personnel  engaged  in  field  work  activities. 

APPUCABIUTY 

This  procedure  applies  to  all  Jacobs  employees  who  perform  field  work  in  hot  weather  and 
who  are  at  risk  of  developing  heat  stress. 

REFERENCES 

NIOSH/OSHA/USCG/EPA,  Occupational  Safety  and  Health  Guidance  Manual  for  Hazardous 
Waste  Site  Activities.  October  1 985. 

American  Conference  of  Governmental  Industrial  Hygienists,  Threshold  Limit  Values  and 
Biological  Exposure  Indices  for  1990-91.  Cincinnati,  Ohio,  1990. 

PROCEDURE 

Heat-induced  physiological  stress  (heat  stress)  occurs  when  the  body  fails  to  maintain  a 
normal  body  temperature.  A  number  of  physical  reactions  can  occur  ranging  from  mild 
(such  as  fatigue,  irritability,  anxiety,  and  decreased  concentration,  dexterity,  or  movement) 
to  fatal.  Because  the  incidenoe  of  heat  stress  depends  on  a  variety  of  factors,  all  workers, 
even  those  not  wearing  protective  equipment,  should  be  monitored. 

For  workers  wearing  permeable  dothlno  (e  g.,  standard  cotton  or  synthetic  work  clothes), 
follow  the  ACGIH  Threshold  Limit  Value  recommendations  for  suggested  work/rest 
schedules  listed  in  Table  7-1-1.  This  work/rest  schedule  is  determined  by  the  Wet  Bulb 
Globe  Temperature  Index  (WBQl),  a  measure  of  environmental  factors  which  most  nearly 
correlate  with  deep  body  temperature  and  other  physiologicai  responses  to  heat  WBGT 
values  are  calculated  by  the  folowing  equations: 
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1 .  Outdoors  with  solar  load 

WBGT  =  0.7  NWB  +  0.2  QT  +  0.1  DB  * 

2.  Indoors  or  Outdoors  with  no  solar  load 

WBGT  =  0.7  NWB  +  0.3  GT 

where; 

WBGT  =  Wet  Bulb  Globe  Temperature 
NWB  =  Natural  Wet  Bulb  Temperature 
OB  =  Ory-Bulb  Temperature 

GT  =  Globe  Temperature  » 

The  determination  of  WBGT  requires  the  use  of  a  black  globe  thermometer,  a  natural 
(static)  wet-bulb  thermometer,  and  a  dry-bulb  thermometer.  Commercially  available 
instruments  can  be  used  for  convenient  measurement  of  WBGT. 

For  workers  wearing  semioermeable  or  impermeable  encaDSulatino  ensembles  and/or  » 

levels  of  protection  A.  B,  or  C,  the  recommendations  listed  in  Table  7-1-1  cannot  be  used. 

For  these  situations,  workers  should  be  monitored  when  the  temperature  in  the  work  area  is 
above  70°F  (21  °C). 

To  monitor  these  workers,  measure: 

» 

1 .  Heart  rate.  Count  the  radial  pulse  during  a  30-second  period  as  early  as  possible  in 
the  rest  period. 

a.  If  the  heart  rate  exceeds  110  beats  per  minute  at  the  beginning  of  the  rest 
period,  shorten  the  next  work  cycle  by  one-third  and  keep  the  rest  period  the 

same.  * 

b.  If  the  heart  rate  still  exceeds  110  beats  per  minute  at  the  next  rest  period, 
shorten  the  following  work  cyde  by  one-third. 

2.  Oral  temperature.  Use  a  dinical  thermometer  (3  minutes  under  the  tongue)  or 

simiiar  device  to  measure  the  oral  temperature  at  the  end  of  the  work  period  (before  * 

drinking). 
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TABLE  7-M 

WORK  -  REST  REGIMEN  ’ 


Wbgt  Temperature  In  Which  Various  Work  Loads  are  Performed  IF°(c°)] 


Work-rest  Regimen 

Light* 

Moderate  * 

Heavy* 

Continuous  work  permitted 

86.0  (30.0) 

80.1  (26.7) 

77.0  (25.0) 

75%  work 

25%  rest,  each  hour 

87.1  (30.6) 

82.4  (28.0) 

78.6  (25.9) 

50%  work 

50  %  rest,  each  hour 

88.5(31.4) 

84.9  (29.4) 

82.2  (27.9) 

25%  work 

75%  rest,  each  hour 

90.0  (32.2) 

88.0  (31.1) 

86.0  (30.0) 

1  Adapted  from  'PermiMibl*  HaM  Exposura  'nvashoW  Limit  Values*  in  Threahoid  Umit 
Values  and  BioioQlcal  Expoaura  Indicaa  tof  1990-1991.  American  Conference  of 
GovemmantN  Industrial  Hygienists,  Cincinnaii.  Ohio,  1990,  p.  69. 

2  Light  work  (up  to  200  KcalAv  or  800  Btu/hr):  e.g.,  sitting  or  standing  to  control  machines. 

p^orming  light  hand  or  arm  work,  etc. 

3  Moderate  work  (200300  Kcal/hr  or  800-1400  BhiAv):  e.g.,  walking  about  with  moderate 
lifting  and  pushing,  etc. 

4  Heavy  work  (350-500  Kcal/hr  or  1400-2000  Btu/hr):  e.g.,  sampling  worK  pick  and  shovel 
work,  etc. 
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TABLE  7-1 -2 


SUGGESTED  FREQUENCY  OF 
PHYSIOLOGICAL  MONITORING  FOR  FIT  AND 
ACCLIMATIZED  WORKERS* 


NORMAL 

ADJUSTED  TEMPERATURE®  WORK  ENSEMBLE^ 


IMPERMEABLE 

ENSEMBLE 


90°F  (32  2“^  Of  abova 
87  5'’-90'’f  (30.8‘’-32.2°C) 
82.5'’.87.s‘’f  (28.1*.30.8‘’C) 
77.5‘'.«2.5®F  (25.3*-28.l“C) 
72.5'’-77.5*F  (22.5*-25.3*Q 


After  each  45  minutes  of  woric 
After  each  60  minutes  of  woric 
After  each  90  mirHJtes  of  wortt 
After  each  120  minutes  of  work 
After  each  ISO  minutes  of  work 


After  each  15  minutes  of  work 
After  each  30  minutes  of  work 
After  each  60  minutes  of  work 
After  each  90  minutes  of  work 
After  each  120  minutes  of  wont 


Source;  NIOSH/OSHA/USCG/EPA,  Occupational  Safety  and  Health  Guidance  Manual  for 
Hazardous  Waste  Site  Activities,  October  1985,  p.  8-22. 


5  For  work  levels  of  2S0  Kilocaiotles/hour. 

6  Calculate  the  adjusted  air  temperature  (ta  adQ  by  using  this  equation:  ta  adj  °F  = 

ta  ^F  -f  (13  X  %  sunshine).  Measure  ^  temperature  (ta)  with  a  standard 
mercury-in-glass  thermometer,  with  the  bulb  shielded  from  radiant  heat  Estimate 
percent  sunshine  by  judging  what  percent  time  the  sun  is  not  covered  by  clouds 
that  are  thick  enough  to  produce  a  shadow.  (100  percent  sunshine  «  no  doud 
cover  and  a  sharp,  distinct  shadow;  0  percent  sunshine  »  no  shadows.) 

7  A  normal  work  ensemble  consists  of  cotton  coveralls  or  other  cotton  clothing  with 

long  sleeves  and  pants. 
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a.  If  oral  temperature  exceeds  99.6°F  (37.6°C),  shorten  the  next  work  cycle  by 
one-third  without  changing  the  rest  period. 

b.  If  oral  temperature  still  exceeds  99.6°F  (37.6®C)  at  the  beginning  of  the  next 
rest  period,  shorten  the  following  work  cycle  by  one-third. 

c.  Do  not  permit  a  worker  to  wear  a  semipermeable  or  impermeable  garment 
when  his/her  oral  temperature  exceeds  100.6°F  (38.1  °C). 

3.  Body  water  loss.  Measure  weight  on  a  scale  accurate  to  ±0.25  lb.  at  the  beginning 
and  end  of  each  work  day  to  see  if  enough  fluids  are  being  taken  to  prevent 
dehydration.  Weights  should  be  taken  while  the  employee  wears  similar  clothing  or, 
ideally,  is  nude.  The  body  water  loss  should  not  exceed  1.5  percent  total  body 
weight  loss  in  a  work  day. 

Initially,  the  frequency  of  physiological  monitoring  depends  on  the  air  temperature  adjusted 
for  solar  radiation  and  the  level  of  physical  work  (see  Table  7-1  -2).  The  length  of  the  work 
cycle  will  be  governed  by  the  frequency  of  the  required  physiological  monitoring. 

PREVENTION 

Proper  uaining  and  preventative  measures  will  help  avert  serious  illness  and  loss  of  work 
productivity.  Preventing  heat  stress  is  particularty  important  because  once  someone  suffers 
from  heat  stroke  or  heat  exhaustion,  that  person  may  be  predisposed  to  additional  heat 
injuries.  One  or  more  of  the  following  recommendations  will  help  reduce  heat  stress; 

1 .  Adjust  work  schedules; 

a.  Modify  work/rest  schedules  according  to  monitoring  requirements. 

b.  Marxlate  work  slowdowns  as  needed. 

c.  Rotate  personnel:  alternate  job  functions  to  minimize  overstress  or 
overexertion  at  one  task. 

d.  Add  additional  personnel  to  work  teams. 

e.  Perform  work  during  cooler  urs  of  the  day  if  possible  or  at  night  if 
adequate  lighting  can  be  proviaed. 

2.  Provide  shelter  (air-conditioned,  if  possible)  or  shaded  areas  to  protect  personnel 
during  rest  periods. 
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Maintain  workers'  body  fluids  at  normal  levels.  This  is  necessary  to  ensure  that  the 
cardiovascular  system  functions  adequately.  Daily  fluid  intake  must  approximately 
equal  the  amount  of  water  lost  in  sweat,  i.e.,  8  fluid  ounces  (0.23  liters)  of  wMer  must 
be  ingested  for  approximately  every  \P.  'unces  (0.23  kg)  of  weight  lost.  The  normal 
thirst  mechanism  is  not  sensitive  enouy.  i  to  ensure  that  enough  water  will  b»  drunk 
to  replace  lost  sweat.  When  heavy  sweating  occurs,  t  ncourage  the  worker  to  drink 
more  The  following  strategies  may  be  useful; 

a.  Maintain  water  temperature  at  50°  to  60°F  (1 0°  to  1 5.6°C). 

b.  Provide  small  disposable  cups  that  hold  about  4  ounces  (0.1  liter) 

c.  Have  workers  drink  1 6  ounces  (0.5  liters)  of  fluid  (preferably  water  or  dilute 
drinks)  before  beginning  work. 

d.  Urge  workers  to  drink  a  cup  or  two  every  15  to  20  minutes,  or  at  each 
monitoring  break.  A  total  of  1  to  1 .6  gallons  (4  to  6  liters)  of  fluid  per  day  are 
recommended,  but  more  may  be  necessary  to  maintain  body  weight. 

e.  Weigh  workers  before  and  after  work  to  determine  if  fluid  replacement  is 
adequate. 

Encourage  workers  to  maintain  an  optimal  level  of  physical  fltness; 

a.  Acclimatize  workers  to  site  work  conditions:  temperature,  protective  clothing, 
and  workload. 

b.  Urge  workers  to  maintain  normal  weight  levels. 

Wear  long  cotton  underwear  under  chemical  protective  clothing.  Cotton  will  aid  in 
absorbing  perspiration  and  will  hold  it  dose  to  the  skin,  which  will  provide  the 
maximum  amount  of  cooling  from  the  limited  evaporation  that  takes  place 
underneath  the  chemical  resistant  dothing. 

Provide  cooling  devices  to  aid  natural  body  heat  exchange  during  prolonged  work 
or  severe  heat  exposure.  Cooling  devices  indude: 

a.  Field  showers  or  hose-down  areas  to  reduce  body  temperature  and/or  to 
cool  off  protective  clothing. 

b.  Cooling  jackets,  vests,  or  suits. 
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Train  workers  to  recognize  and  treat  heat  stress.  As  part  of  training,  identify  the 

signs  and  symptoms  of  heat  stress.  These  are: 

d.  Heat  Rash:  caused  by  continuous  exposure  to  heat  and  humid  air  and 
aggravated  by  chafing  clothes.  Symptoms  include  a  decreased  ability  to 
tolerate  heat  as  well  as  being  a  nuisance. 

b.  Heat  Cramos:  caused  by  profuse  perspiration  with  inadequate  fluid  intake 
and  chemical  replacement  (especially  salts).  Signs:  muscle  spasm  and  pain 
in  the  extremities  and  abdomen. 

c.  Heat  Exhaustion:  caused  by  increased  stress  on  various  organs  to  meet 
increased  demands  to  cool  the  body.  Signs:  shallow  breathing;  pale,  cool 
moist  skin;  profuse  sweating;  dizziness  and  lassitude;  nausea;  fainting. 

d.  Heat  Stroke:  the  most  severe  form  of  heat  stress.  Temperature  regulation 
fails  and  the  body  temperature  rises  to  critical  levels.  Body  must  be  cooled 
immediately  to  prevent  severe  injury  and/or  death.  Competent  medical  help 
must  be  obtained  immediately.  Signs  and  symptoms  are:  red,  hot,  dry  skin: 
no  perspiration;  nausea;  dizziness  and  confusion;  strong,  rapid  pulse;  coma 
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DEPARTMENT  OP  THE  ARMY 

U.t.  ARMY  ARKROKBN  PROVINO  OROUMD 
ACCROCCM  AROVINO  OHOUNO.  MARVLANO  SieOA-BOOl 


t  5  OCT  1993 


Office  of  the  Deputy 
Installation  Connander 


Mr.  Gary  Corbel! 

Melenco  Geophysical  Services 
4817  District  Boulevard 
Bakersfield.  California  93313 

Dear  Mr.  Corbel!: 

In  accordance  with  the  Code  of  Federal  Regulations,  Title  32,  Part  6S6, 
Wolenco  Geophysical  Services  Is  hereby  authorized  to  utilize  a  cesium  137 
radioactive  source  at  Aberdeen  Proving  Ground.  Source  use  w11!  be  1n 
accordance  with  your  letter  of  September  20,  1993  and  the  following 
conditions: 

-  Mr.  Ralph  A.  Cardenuto,  Aberdeen  Proving  Ground  Radiation  Protection 

•  .  Officer,  must  be  notified  (410-278-9025)  at  least  24  hours  prior  to  the  source 

arrival  at  Aberdeen  Proving  Ground. 

-  The  Aberdeen  Proving  Ground  Radiation  Protection  Officer  must  be 
Informed  of  each  day's  work  location,  source  storage  location  at  the  end  of 
each  day,  and  upon  completion  of  source  use  at  Aberdeen  Proving  Ground. 

-  In  the  event  of  source  leakage,  Melenco  Is  responsible  tor  restoring  the 
property  to  Nuclear  Regulatory  Conmisslon  unrestricted  use  criteria. 

-  The  Aberdeen  Proving  Ground  Radiation  Protection  Officer  will  be 
Immediately  notified  of  any  accident/incident,  equipment  damoge,  equipment 
malfunction,  sticking  of  source  in  a  well  bore  or  any  other  occurrence  that 
could  result  In  contamination  or  excess  radiation  exposure. 

2.  My  point  of  contact  for  further  information  or  any  questions  is 
Mr.  Ralph  A.  Cardenuto,  Directorate  of  Safety,  Health  and  Environment, 
Environmental  Compliance  Division,  410-278-9025. 


Sincerely, 


Deputy  installation  Connander 


GEOPHYSICS 


rtAWUAL  ‘ 

FOR 

CONTROL  OF  RADIATION 


4817  DISTRICT  BOULEVARD  •  BAKERSFIELD  •  CALIFORNIA  93313  •  (805)834-8100 


Radiation  Program  management  and  Responsibility 

a.  The  Radiation  Safety  Officer  is  to  be 
designated  overall  manager  for  the  radia¬ 
tion  program. 

b.  The  duties  of  the  Radiation  Safety  Officer 
include  the  delegation  of  authority  to  persons 
responsible  for  carrying  out  the  radioactive 
logging  programs  and  other  duties  such  as  the 
responsibility  for  records,  surveys  and  in 
general  the  administrative  procedures  for  the 
entire  radiation  program.  The  Radiation 
Safety  Officer  is  Gary  Corbell. 

The  Radiation  Safety  Officer  is  to  conduct  or  cause 
to  be  conducted  the  following  duties: 

a.  Site  Surveys 

b.  Records,  personnel  monitoring  records  and  comp¬ 
ilation  . 

c.  Vehicle  Survey  Records. 

d.  Training  and  qualifying  personnel. 

e.  Conducts  periodic  safety  checks  to  assure  the 
radiation  protection  program. 

Personnel  Monitoring  Procedures 

All  personnel  directly  related  to  activity  involving 
radioactive  materials  will  wear  a  film  badge  or  a 
suitable  acceptable  dosimeter.  Film  badge  records 
will  be  quarterly  and  monitoring  will  be  at  least 
on  a  quarterly  basis. 

It  is  clearly  understood  that  maximum  acceptable 
dose  levels  are  not  to  exceed  1.25  Rem  per  calendar 
quarter  or  no  more  than  5.0  Rem  per  calendar  year. 


It  is  also  clearly  understood  that  in  the  event  these 
doses  are  greater  than  chose  listed  above  that  proper 
notification  will  be  posted  with  the  licensing  autho¬ 
rity.  Also  reports  of  dosages  will  be  maintained  on 
at  least  a  quarterly  basis. 

Scoring  and  Securing  Radioactive  Materials 

Upon  receipt  of  the  radioactive  materials  the  receiving 
records  will  be  placed  in  a  properly  marked  file.  The 
materials  will  be  placed  in  a  secure  area  that  is  pro¬ 
perly  marked  with  appropriate  signs  around  the  perimeter 
This  area  will  be  either  a  room,  a  storage  area  or  a 
storage  bunker,  but  will  in  any  case  contain  a  door  or 
lock  type  cop.  Materials  when  not  in  u.se  will  remain 
in  the  storage  area  properly  locked  and  secured. 

5.  Posting  Restricted  Area.  Vehicles  and  Labelling  Container.s 

a.  Posting  restricted  a reas - s t or age  area  and  areas  where 
radiation  levels  are  expected  to  achieve  2  mR7hr  will 
be  labelled  with  signs  stating  "Caution-Radiation  Area 
or  "Caution  Radioactive  Materials".  These  signs  will 
bear  the  radiation  symbol  and  be  magenta  and  safety 
yellow  in  color.  The  signs  will  be  conspicuous  and 
obvious  from  all  directions.  In  the  event  that  the 
levels  exceed  5  mR/hr  then  a  sign  stating  "Caution- 
High  Radiation  Area"  ,  magenta  and  safety  yellow  in 
color  will  be  conspicuously  posted,  in  the  event  the 
levels  are  approaching  100  mR/hr  then  a  warning  de¬ 
vice  such  as  a  blinking  red  light  or  a  bell  or  both 
will  accompany  the  posting. 

A  proper  Notice  to  Employees  will  also  be  posted 
where  it  is  obvious  to  employees. 


b.  All  containers  carrying  or  storing  or  used  for  trans¬ 
porting  radioactive  materials  will  bear  a  tag  with 
the  identification  of  the  radioactive  material,  the 
quantity  of  the  radioactive  material  and  the  date 
that  the  radioactive  material  was  that  particular 
quantity.  The  tag  will  also  state  "Caution-Radio¬ 
active  Material". 


» 


i 


» 


» 


Records  Management 


a.  Utilization  Log-This  log  will  contain  the  master  file 
on  each  type  or  shipment  of  radioactive  material  re¬ 
ceived  and  the  distribution  of  each  such  shipment. 

This  master  file  will  be’ maintained  at  the  facility 

b.  Receipt  and  transfer  records  will  be  maintained  in 
files  to  show  at  all  times  where  material  is  to  be 
located  or  if  it  is  disposed  of. 

c.  Personnel  exposure  records-film  badge,  TLD  or  dosi¬ 
meter  reports-will  be  maintained  in  a  separate  file 
along  with  proper  quarterly  reports  on  each  person 
using  radioactive  materials. 

d.  Leak  test  records  on  all  sealed  sources  will  be  main¬ 
tained  on  each  sealed  source.  These  records  will  in¬ 
dicate  leak  testing  at  six  month  intervals. 

e.  Survey  records  which  include  building  or  storage  areas 
surveys  on  a  quarterly  basis  will  be  maintained  in  a 
file.  These  surveys  will  reflect  in  milliroentgens 
readings  at  a  point  on  each  side  and  the  top  of  the 
storage  area. 

f.  Vehicle  surveys  will  be  conducted  at  monthly  intervals 
and  these  surveys  will  be  maintained  in  a  file. 

g.  Surveys  will  be  conducted  by  monitoring  a  well  bore 
at  the  surface  prior  to  use  of  any  radioactive  mater¬ 
ial  and  remonitoring  the  well  bore  upon  completion 

of  the  work.  These  numbers  will  be  recorded.  A  sur¬ 
vey  meter  or  tool  which  is  acceptable  will  be  used 
for  the  monitoring  process.  Records  of  this  survey 
performed  on  each  job  will  be  maintained  in  a  file. 


i 

7.  Procedures  for  Transporting  Radioactive  Materials  ^ 

a.  Radioactive  materials  may  be  transported  by  company 
vehicle  or  private  vehicle  provided  Che  vehicle  is 
marked  properly  and  Che  macerial  cransporced  is  pro¬ 
perly  packaged  and  marked.  An  idencificaCion  will  be 
on  each  concainer  cransporced  and  the  vehicle  will  be 
placarded  with  the  proper  D.O.T.  markings. 


b.  Transport 

All  radioactive  material  sources  used  will  be  stored 
in^  the  anchored  storage  metal  chamber  or  in  their 
shielded  transport  containers.  They  will  be  removed 
from  the  downhole  storage  vault  with  remote  handling 
Cools,  and  placed  in  the  logging  tool  being  tested 
or  into  the  transport  shields  for  transportation  to 
the  field  sites  for  field  testing  of  new  tools.  When 
transporting  to  field  sites,  they  will  be  locked  to 
an  intergal  part  of  the  vehicle. 


» 


0.  Procedures  for  Storing  Sealed  Sources  of  Radioactivity 
Materials . 

a.  Storage 

Radioactive  sources  must  be  locked  in  their  shield 
and  kept  in  a  controlled  area  either  at  a  remote 
site  or  in  workshop  area. 

(1)  Portable  Storage  Container 

This  container  is  approved  by  the  U.S.  Department 
of  transportation.  Examples  of  the  container  can 
be  seen  in  this  manual  under  "containers". 

(2)  All  storage  containers  must  be  posted  "Caution- 
Radioactive  Material". 


» 


» 


» 


» 


» 
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9.  Procedures  for  Use  of  Radioactive  Sources 


Company  personnel  directly  in  charge  of  the  logging 
operations,  either  field  testing  or  testing  in  the 
research  facility  are  responsible  for  the  health  pro¬ 
tection  of  all  personnel  associated  with  the  sources 
and  the  general  public  who  may  be  associated  at  all 
times.  The  above  personnel  (Company)  must  personnaly 
supervise  all  source  handling  operations,  transporta¬ 
tion,  storage  and  shipping  according  to  the  following 
regulations : 

(1)  Company  personnel  who  have  been  trained  in  hand¬ 
ling  sealed  sources  shall  be  the  only  ones  who 
perform  operations  Involving  the  sources .  At 
field  sites,  all  customer  personnel  shall  be  re¬ 
quired  to  be  remote  to  these  operations. 

(2)  Only  the  company  approved  handling  tools  will  be 
used.  See  enclosed  drawings. 

(3)  All  sources  are  to  be  transported  in  the  approved 
handling  locked  source  shipping  containers. 

(4)  Using  the  remote  handling  tools  the  source  is 
removed  from  the  shipping  or  transport  container. 
The  source  is  attached  to  the  logging  tool  and 

•  placed  inside  of  the  well.  VPien  logging  opera¬ 

tion  is  finished  the  driller  will  return  source 
to  surface,  the  logging  operator  will  remove  tool 
from  well,  utilizing  remote  handling  tool,  the 
source  will  be  removed  from  the  tool  and 
placed  into  the  storage  container.  The 
time-distance  factors  must  be  used  effec¬ 
tively  when  working  with  raioactive  sources 
to  keep  exposure  to  a  minimum.  When  utiliz¬ 
ing  the  remote  handling  tools  a  safe  distance 
is  provided,  but  care  and  practice  are  needed 
to  decrease  the  handling  exposure  time. 


(5)  Any  sources  that  you  are  not  familar  with, 
in  handling  and  usage,  contact  the  area 
engineer  or  the  Radiation  Safety  Officer 
before  using  them  in  a  logging  job. 
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(1)  Fire  and  other  Emergencies  ^ 

(a)  notify  all  personnel  in  the  area  immediately. 

(b)  attempt  to  put  out  all  fires  if  a  radiation 
hazard  is  not  immediately  present. 

(c)  notify  the  fire  department.  * 

(d)  notify  the  Radiation  Safety  Officer. 

(e)  The  Radiation  Safety  Officer  will  set  up 
restriction  governing  the  fire  fighting 

and  other  emergency  activities.  * 

(f)  following  the  emergency,  monitor  the  area 
and  ascertain  the  emergency  devices  that 
are  necessary  for  safe  decontamination. 

(g)  decontaminate.  * 

,  (h)  The  Radiation  Safety  Officer  will  have  to 

approve  the  area  before  work  can  be  resumed. 

(i)  monitor  all  persons  involved  in  combating 

the  emergency.  ► 

(j)  prepare  a  complete  history  of  the  accident 
and  report  to  the  Radiation  Safety  Officer 
who  will  in  turn  report  it  to  the  proper 
State  Agency. 

» 


» 


6 

» 


f 


(2)  Leaking  Source 


(a)  if  a  source  is  leaking,  which  the 
logging  tool  would  indicate,  shut 
the  operations  down. 

(b)  notify  contractor  and  immediately 
call  Radiation  Safety  Officer  for 
instructions 

(c)  set  up  control  procedures  for  keeping 
personnel  out  of  the  immediate  area 
until  instructions  are  received  from 
the  Radiation  Safety  Officer. 


e.  Leak  Tost  Procedures 

Wipe  tests  on  all  sources  must  be  performed  at 
intervals  not  exceeding  six  months. 

Source  will  be  wipe  tested  with  Gulf  Nuclear,  Inc. 
Model  LTK-1  Leak  Test  Kit. 

Leak  tests  will  be  mailed  to  Radiation  Detection 
Company  at  Sunnyvale,  California  for  counting. 

Reports  will  be  sent  back  to  licensee  with  Leak 
Test  Certificate. 


f.  Procedure  for  lost  Source  Downhole 

When  using  the  test  tools  at  job  sites  on  customer 
wells : 

(1)  When  source  is  lost,  notify  the  well 
owner  or  his  representative  that  a 
source  is  stuck  in  the  well.  As  soon 
therafter  as  possible,  hand  him  a  drawing 
of  the  source  and  housing  model.  This 
will  enable  him  to  know  before  he  starts 
the  fishing  operation,  the  quantity,  and 
type  of  radioactive  material  and  the 
mechanical  construction  of  the  capsul  and 
tool  involved. 

Immediately  notify  the  State  Radiation  Control 
Agency  involved  and  the  Atomic  Energy  Comm¬ 
ission  that  the  source  has  been  lost  and 
keep  them  informed  of  the  progress  toward 
recovery  of  the  source. 
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(2)  ClienC-Co  be  notified. 

(3)  Dosimeters  will  be  furnished  to  all  rig  personnel 
and  company  personnel.  The  owner  will  be  advised 
that  these  are  for  their  protection  and  intended 
primarily  for  a  record  of  trivial  or  no  exposures 
to  his  employees . 

(4)  Curing  the  critical-  fishing  operations,  the  mud 
being  circulated  should  be  monitored  using  gamma 
ray  equipment  with  the  downhole  tool  in  the  mud. 

(5)  You  have  only  time  and  distance  factors  avail¬ 
able  to  reduce  the  radiation  field  and  personnel 
exposure  while  the  source  is  being  fished  out. 
Where  practical,  everyone  except  the  driller  and 
enough  personnel  to  cover  the  hole  should  remain 
in  the  unexposed  area.  All  handling  of  the  drill¬ 
ing  rig  equipment  should  be  handled  by  the  cus¬ 
tomer  and  actual  handling  of  the  source  should 

be  done  by  the  service  company  engineer  assisted 
by  one  of  the  officers  if  uecessary. 


g.  Emergency  Procedures 

Emergencies  vary  greatly  in  their  respective  hazards. 
These  are  sometimes  in  the  form  of  spills,  fires, 
explosions  or  vehicle  wrecks  which,  consequently, 
result  in  the  spread  of  radioactive  material  contami¬ 
nation.  The  National  Sureau  of  Standards  Handbook 
Number  48,  Emergency  Guides,  are  used  as  a  guide  tor 
the  procedures.  These  procedures  are  general  and  any 
specific  emergency  would  certainly  involve  additional 
procedures  not  covered  in  this  outline. 


(1)  Vehicle  Wreck 

In  the  event  of  an  accident  while  transporting 
radioactive  materials,  efforts  should  be  made  to 
minimize  the  exposure  of  any  persons.  This  would 
include  roping  off  the  area,  notification  of  the 
investigating  officer,  and  Radiation  Safety  Officer 
at  the  home  office  should  be  notified  immediately, 
making  sure  that  the  area  is  not  left  unattended. 
This  will  enable  the  Radiation  Safety  Officer  to 
notify  the  proper  governmenthl  agency. 


» 


» 


» 


» 


» 
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PROCEDURES  FOR  LOST  SOURCE  DOWNHOLE 


A.  Decision  on  Recovery  of  a  Source 

B.  The  Company's  Responsibilities 

C.  Recovery  or  Abandonment  of  a  Source 

D.  Summary 


» 


> 


» 


» 
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• _ 1 _ _ _ t _ • _ _ •  ___  • _ 1 _  • 


A.  Factors  influencing  the  decision  on  recovery  of  a  source 
when  stuck  in  an  oil  well. 

1.  Cost  of  the  tool  versus  best  estimate  of  minimum  cost 
and  probable  maximum  cost  of  recoverv. 

2.  The  risk  of  sticking  a  drill  stem  and  fishing  tools, 
especially  if  all  zones  of  interest  are  above  the 
tool . 

3.  Interference  of  the  cool  with  potential  production 
and  deeper  drilling. 

^  Value  of  clearing  the  hole  for  additional  logs 

S  U^en  a  radioactive  source  is  associated  with  stuck  equip¬ 
ment,  the  Company  becomes  more  actively  involved  O-ur 
responsibilities  are 

1.  Remain  in  contact  with  the  client  and  offer  our  best 
advice  and  recommendations  regarding  safe  fishing 
procedures . 

2.  Take  care  to  recognize  the  possibility  that  a  fishing 
procedure  might  damage  a  source  capsule. 

3  Notify  the  Nuclear  Regulatory  Commission  or  State  if 
it  becomes  apparent  chat  it  be  desirable  to  or  advis¬ 
able  to  abandon  the  source  in  the  well. 

C.  The  introduction  of  the  regulatory  agencies  does  not  al¬ 
ter  the  main  objectives;  to  recover  the  source  intact 
or  abandon  it  in  such  a  way  as  to  protect  personnel  and 
property  in  the  future. 

1.  If  abandonment  of  a  source  appears  imminent,  the 
Company  notifies  the  Nuclear  Regulatory  Commission 
and  State  by  telephone.  We  then  attempt  to  determine 
which  line  of  action  is  to  the  best  interest  of  all 
concerned,  what  the  client  wishes  Co  and  can  reason¬ 
ably  do,  and  Co  present  a  packaged  proposal  to  the 
agencies  for  final  approval  or  further  recommendations. 
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2.  Abandonment  of  a  source  in  a  dry  hole  is  simple.  All 

records .  including  those  of  the  state  agency  issuing  ^ 

permits  for  or  controlling  the  drilling  of  oil  and 

gas  wells,  should  contain  information  regarding  the 
depth,  date,  type  and  quantity  of  radioactive  mater¬ 
ials.  The  well  head,  if  left  above  the  surface, 
should  contain  Che  same  information  on  an  engraved 
durable  metal  placard.  •  ^ 

3.  A  source  left  below  a  producing  zone  presents  little 
difficulty.  In  most  cases  the  normal  cementing  of 
Che  production  string  of  casing  or  Cubing  will  isolate 
the  source  (Figure  1).  If  the  well  is  to  be  produced 
from  open  hole  completion,  cement  should  be  spotted 

around  and/or  above  it  to  prevent  Che  movement  of  * 

fluids  past  the  capsule  and  eventual  destruction  of 
the  capsule  through  abrasion  (Figure  2). 

U.  In  questionable  cases  the  life  of  the  capsule  and  Che 
solubility  of  radioactive  materials  might  influence 
the  acceptance  of  the  proposal.  (The  Company's  source  I 

capsules  have  an  estimated  life  of  500  years  in  un¬ 
disturbed  salt  water.  The  solubility  of  the  radio¬ 
active  materials  is  in  the  order  of  one  part  per 
billion  per  week) . 

5.  Production  of  gas.  water  or  oil  past  a  source  should  ^ 

be  prohibited  unless  the  capsule  is  protected  from 

abrasion.  Casing  or  tubing  should  be  adequate.  The 

spotting  of  cem.ent  ,  if  practical  and  feasible,  adds 

to  the  protection  (Figure  3) .  Care  should  be  taken 

in  setting  casing  past  Che  location  of  the  Cool  to 

avoid  dislodging  it.  A  gamma-ray  survey  run  after  ^ 

the  casing  is  below  the  zone  will  give  assurance 

that  Che  Cool  and  source  will  not  be  encountered  and 

damaged  at  a  lower  level. 

6.  In  the  event  a  source  is  left  in  a  producing  zone  it 
should  be  cemented  in  place  if  possible.  Extreme 

caution  should  be  used  in  side  tracking  to  avoid  re-  * 

entering  the  original  hole  and  damaging  the  source 
container  (Figure  A).  Normally,  the  source  is  at  or 
near  the  bottom  of  the  tool.  If  there  were  sufficient 
clearance  to  place  cement  around  the  source  the  tool 
would,  in  most  cases,  be  retrievable.  However,  the 
drilling  mud  would  probably  harden  in  a  short  time  , 

to  prevent  appreciable  flow  of  fluids  by  the  source. 

In  addition,  the  separation  between  the  new  and 
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original  hole  would  reduce  Che  race  of  flow  ac  Che 
Cool  Co  a  very  small  figure.  Ic  is  recommended  Chat 
Che  new  and  old  hole.s  be  separated  by  ac  least  15 
feet  Co  preclude  any  po.s.s  i bi  1  i  ty  of  damage  to  the 
source  by  perforating. 

A  gamma-ray  source  abandoned  in  a  well  cannot  "induce" 
radioactivity  in  gas.  oil,  water,  or  other  materials, 
for  all  practical  purpo.ses  the  same  may  be  &aid  of 
3  curie,  5  curie  and  20  curie  AmBe  neutron  sources. 
Although  neutron  flux  at  one  foot  from  a  3  curie.  5 
curie  or  20  curie  source,  is  negligible  in  this  re¬ 
spect.  For  example,  the  flux  in  a  reactor  used  to 
activate  a  cobalt-60  "Pip"  tag  to  10  microcuries  is 
hundred.^  of  millions  times  greater  than  that  at  one 
foot  from  a  5  curie  source.  Although  ic  is  not  pre¬ 
cisely  correct  to  say  that  there  is  no  activation , 
induced  radioact ivicy  would  be  almost  immeasurable 
initially  and  through  decay  would  be  totally  obscured 
by  natural  background  radiation  long  before  the  mater¬ 
ial  reached  the  surface 

Summary 

1.  All  precautions  should  be  taken  to  avoid  rupture  of 
a  radioactive  source  during  fishing  operation  Al¬ 
though  each  source  has  been  individually  pressure 
tested  to  25.000  psi.  it  is  small  and  will  not  with¬ 
stand  milling,  drilling,  or  pounding  fi.shing  opera¬ 
tions. 

2.  A  radioactive  source  which  is  intact  may  be  safely 
abandoned  in  the  well.  The  decision  as  to  whether 
to  abandon  a  tool  with  a  source  would  be  based  on 
the  accepted  considerations  for  abandoning  any  other 
type  cool.  Added  guidelines  are  the  safety  aspect, 
the  proper  placarding  of  the  well  and  enteming  the 
information  in  the  well  records. 

3.  There  should  be  no  costly  delay  in  obtaining  approval 
to  abandon  a  radioactive  source  in  a.s  much  as  the 
Company  keeps  the  agencies  well  advised  of  the  pro¬ 
gress  of  the  fishing  operations  as  events  develop 

A.  Responsibility  for  notifying  the  regulatory  agencies 
and  making  all  reports  is  the  Company  s. 

5  It  is  the  client's  responsibility  to  deal  with  the 
State  agencies  issuing  permits  for  drilling  oil  and 
gas  wells  and  to  furnish  that  agency  with  any  infor¬ 
mation  which  may  be  required. 
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FIG.  2 


HANDLIWC  TOOL  tOk  CESIW  SOURCES 


Use  this  tool  for  transferring 
the  Cesium  source  between  holder 
and  logging  tool  by  grasping  the 
handle  and  squeezing  until  fingers 
open.  Pick  up  source  and  insert 
into  appropriate  holder. 


RADIOACTIVE  MATERIAL  HANDLING  and  STORAGE 
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Handling  and  storage  of  radioactive  materials 
must  be  performed  in  strict  adherence  lo  Nuclear 
Regulatory  Commission  and  state  health  regula¬ 
tions.  The  Source  Storage  Assembly  is  approved 
by  these  agencies  and  by  the  Depanmem  of 
Transportation.  This  storage  assembly  was 
designed  lor  the  6.6  x  10»  N/S  (3  curie)  AmBe  24i 
Source  and  Source  Holder. 

The  Source  Holder  is  designed  lo  accept  me 
Source  Handling  Tool,  which  will  permit  the 
worker  to  maintain  a  distance  of  five  feel  from  the 
source.  The  Source  Handling  Tool  is  threaded  to 
capture  the  Source  Holder  while  moving  it  to  or 
from  the  storage  assembly  or  downhole  tool,  rt 
also  has  a  deep  socket  to  enable  the  works:  to 
screw  the  Source  Holder  into  either  oi  these 
devices  so  that  he  need  never  approach  the 
source. 


REF. 

DESCRIPTION 

Part  no 

1 

Sloraoe  Assembly  S  AJ  jk  ^ 

T'//*/'  A 

OiS  JCn  003 

2 

Source  Handling  Tool 

002-99C701D 

3 

Source  Holder 

002-9200034 

4 

Source  Holder  Assembly 

002-9200-018 

s 

3  cu.  AmBe  24t  Neutron  Source 

.5CU  A>v  IV  7Y; 

015-2009-048 

a 

Specer 

002-9200-036 

7 

Source  Srtleld  Cap  (Neutron) 

002  9200-037 

Not 

Shown 

Source  Kit  which  consista  ol 

Heme  t,  4.  5. 

003-4710-003 

P*gt  49/S 


CESIUM  137  STORAGE  AND  SHIPPING  CONTAINER 


Container  is  r.ade  entirely 
of  lead  and  was  construct 
by  Gulf  Nuclear  or  Housto 
Texas  to  transportation 
specifications  . 


body 


A.  EMERGENCY  PROCEDURES  REPORT 


8.  Were  there  any  suspected  over-exposures  and  if  so,  who: 

1.  _ 

2.  _ 

3. _ 

li. _ 

9.  Personnel  radiation  survey,  for  those  working  in  the 
Restricted  Area: 

Name  Head  Face  Body  Hands  Legs  Feet 

1. _ _ 

2. _ _ 

3.  _ _ 

4.  _ _ 

5.  _ _ _ 

6.  _ _ _ _ _ 

10.  On  the  sketch  of  the  job  site,  mark  the  location  of  the 
exact  spill. 

11.  Make  an  isodose  chart  if  the  level  of  the  spill  is  greater 
than  10  mr  @  1  foot. 

a)  one  foot: _ 

b)  three  foot;^ _ _ 

c)  six  foot: _ _ _ 

12.  Check  the  air  space  for  contamination: _ _ _ 


EMERGENCY  PROCEDURES  REPORT  (CONT.) 


Results  of  wipe  tests  after  clean  up  emergency  procedure 
are  undertaken; 


Position 

No . 

1; 

(dpm) 

Position 

No. 

2  ; 

(dpm) 

Position 

No  . 

3: 

(dpm) 

Suggestions  to  future  prevention  of  this  accident; 
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VEHICLE  &  JOB  SITE  RADIATION  SURVEY 


DATE  _ 

CUSTOMER  _ 

FIELD  _ 

SERVICES  performed 

OPERATOR  _ 

SURVEY  meter  MOD.# 


WELL  # 


county 


DISTRICT 


SERIAL  # 


JOB  TICKET 


STATE 


_  TRUCK  #  _ 

CALIBRATION  DATE 


SOURCE  # 


ISOTOPE 


STRENGTH _ UN  # 


VEHICLE  SURVEY  BEFORE  LEAVING  SHOP.  TRUCK  LOADED 


BACKGROUND  COUNT 
REAR  SIGN 


mR/hr.  (  50  ft.  clear  of  R/A  material) 


FRONT  SIGN 


LEFT  SIGN 


RIGHT  SIGN 


JOB  SITE  SURVEY 


BEFORE 


AFTER 


WELL 

HEAD 


WELL 

HEAD 


VEHICLE  SURVEY  AT  SHOP  AFTER  JOB.  (  R/A  material  removed  U  stored)  » 


BACKGROUND  COUNT 
REAR  SIGN 


mR/hr.  (  50  ft.  clear  of  R/A  material) 


FRONT  SIGN 


LEFT  SIGN 


RIGHT  SIGN 


SURVEY  TAKEN  BY: 


» 


RADIOACTIVE  MATERIAL  TRANSFER 


TRANSFERRED  TO; 
ADDRESS:  _ 


MATERIAL 

QUANTITY 

SERIAL  NUMBER 

MODEL 

LICENSE  NUMBER 

EXPIRATION  DATE 

MODEL  NO.  AUTHORIZED 

LEAK  TEST  EXPIRATION  DATE 

ENCLOSED? 

YES  NO 

I  certify  the  above  information  has  been  completed  and 
authorized  to  receive  the  above  material. 

the  licensee  is 

Date 

Signature 

1 
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RECEIPT  OF  TRANSFERRED  MATERIAL  ^  { 

Received  by  (Name  of  Individual) _ _ _ _ _ 

For  fComoanv  Name)  _ 


RADIATION  DETTv':ilON  COMPANY 


OCCUPATIONAL  DOSE  LIMITS  FOR  PERSONNEL  MONITORING 


Personnel  rnonlloring  of  radloMon  workers  It  required  by  low  if  they  ore  likely  to  receive  a  dose 
obovc  300  millirem  fxr  quarter  for  whole  body  radiation.  Whole  body  Includes  externol  exposure  to 
crlticol  orgons  such  os  the  heod  ond  trunk,  active  blood  forming  organs,  eyes  or  gonods.  Higher 
dose  limifs  ore  ol lowed  for  non-penetrating  radiations  (beto-rayi  and  tuperficlol  x-rays)  which 
expose  cniy  the  skin  of  the  whole  body.  Still  higher  exposures  are  allowed  If  radiation  exposure  is 
lif-ited  to  the  extretnifles,  namely  the  hands  and  foreormt  or  feet  and  onklet. 

Film  ond  thermoluminescent  dosimeters  ore  the  most  commonly  used  personnel  monitoring 
dosl.Ti-stert.  Both  ore  copoble  of  differentiating  between  penetroting  ond  non-penetrating  radiation. 
Finger  ring  and  wrist  bodges  moy  be  worn  to  determine  dose  to  the  extremities.  Personnel  dosimeters 
ere  worn  for  fixed  periods  of  time  which  are  usually  weekly,  bl-woekly  or  monthly.  The  per¬ 
missible  occupotlonol  doses  for  these  periods  are  given  below  In  millirem: 


OCCUPATIONAL  DOSE 

LIMITING  RATES 

Weekly 

Monthly 

Quorterly* 

Annuel* 

Whole  Body 

100 

400 

1250 

5000 

Skin  of  Whole  Body 

600 

2  500 

7500 

30000 

ExtremI  ties 

1400 

6000 

18750 

75000 

*  These  ore  the  only  limifs  actually  specified  In  AEC  ond  stote  regulations. 


The  RDC  dosimetry  report  provides  a  record  of  current  whole  body  X  or  gomma  dose  in  column  6 
ond  non-penetrating  dose  in  column  8.  The  minimum  reported  dose  is  10  milllrems.  Any  dose  less 
than  100  millirems  can  be  considered  to  be  within  permissible  limits;  however,  the  generol  policy  is 
to  ovoid  all  unnecessory  exposure  to  ionizing  radiation.  Columns  10  ond  11  give  the  cumulative  cal¬ 
endar  quarter  dose  for  penetrating  and  for  non-penetroting  radiation.  Columns  12  ond  13  give 
similar  data  for  the  calendar  year.  Columns  14  ond  15  give  the  cumulative  lifetitro  dose,  or  t  e 
dose  acquired  since  the  inception  of  service  with  Rodlotion  Detection  Compony.  Techmeo  over- 
exposures  ore  immediotely  reported  to  the  client  so  that  ony  required  report  con  be  mode  o  e 
Stote  or  other  opproprlote  Regulatory  Agencies. 

Please  note  that  the  overage  background  dose  received  by  the  general  population  Is  approx- 
Imately  100  millirems  annually  ond  that  the  overage  dose  from  medical  ond  dental  radiography  .s  only 
slightly  less  than  background.  Occupational  dose  does  not  include  the  dose  from  medical  or  dento 
diognosis  or  from  medical  therapy. 


Eoch  packoge  required  by  this  Section  to  be  labeled  with  a  RADIO¬ 
ACTIVE  label  must  have  two  of  these  labels  affixed  to  opposite 
sides  of  the  packoge. 

The  foliowing  applicabie  items  of  information  must  be  entered  in 
the  blank  spaces  on  the  RADIOACTIVE  label  by  legible  printing 
(manual  or  mechonical)  using  o  durable  weother  resistant  means  of 
marking. 

"Contents"  -  The  nome  of  the  radionuclide,  os  taken  from  the  listing 
of  rodionuclides  in  Section  173.435  (symbols  which  conform  to 
established  radiation  protection  terminology  ore  outhorized,  i.e., 
99  60 

Mo,  Co,  etc.).  For  mixtures  of  radionuclides,  the  most  restric¬ 
tive  radionuclides  on  the  basis  of  rodiotoxicity  must  be  listed  as 
space  on  the  label  allows. 

"Activity"  -  Units  sholl  be  expressed  in  oppropriote  curie  units,  i.e., 
curies  (Ci),  millicuries  (mCi)  or  microcuries  (uCi)  (obbreviotions  ore 
authorized).  For  a  fissile  material,  the  weight  in  grams  or  kilograms 
of  the  fissile  radioisotope  also  may  be  inserted  in  addition  to  the 
activity. 

"Transport  Index"  -  (See  Section  I73.403{bb)). 


TABLE  7 

RADIOACTIVE  MATERIALS  PACKAGES  LABELING  CRITERIA 


Fransport  Index 
(T.l.> 


Radiation  Level  at 
Pock  age  Surfoce 
(RL) 


Fissile 

Criteria 


Label  .. 
Category-' 


J.D  millire 
hour 

(mrem/h) 


rem  per 


Fissile  Closs  I  Only 
No  Fissile  Class  II  or  III 


White  -  I 


T.l.  <  1.0 


0.5  mrem/h  <  RL  ^  50 


Fissile  Class  I, 
Fissile  Class  II 
with  T.l.  ^  1.0, 
No  Fissile  Class  III 


Yellow  -  II 


mrem/h  <  RL 


Fissile  Class  II 
with  1.0  K.  T.l,, 
Fissile  Class  III 


Yellow  - 


1/  Any  package  containing  a  "Highway  Route  Controlled  Quantity"  (Section 
~  173.403  of  this  subchapter)  must  be  labeled  os  Radioactive  Yellow  -  III. 
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figtlef. 


flAOIOACnVf  MATiRUL  LICtNtf 

PymMM  n  fh0  CiUtomli  A*nhilantm  e»4t.  VPt  tr.Omml»iiki^mf4.ammtUmmli^0HMI<mth9U$Mtl,tn^fnrdlhtim 
00  fVIMWAB  000  I00t0mamtl00$  M0f0t0^f0  0tt0l  0f  gk«  0  U00000  a  /Mtir  00000  0U0t0H0i00  rt«  0000000  10  0000/00.  000,  $000000, 

MwAr,  00  4l0$000  0f  0009000thm  0m0rt0t  MrMMta;  00$  m  000  000$  mmrM  *00  0*0  $0i$000U  004  0t  $10  pl0e0tl)  004$00t0O 

000000  a  mt0l0m»0/ii$$H00k/0  0000.  mtid0O000, 00$  0iO0i0  0tot0Oi$0nm00t0tM0Mt»0nkm  0000  0tli0mtmi0  0m0t  004 

00000  00040/000  900/00410  9*0  000000. 


t  A44nm 


WAlAnoo,  mo. 

4817  olAtrlet  Boulflvard 
B(0«nrsfiAl4,  Ch  93313 


A  UOMMMh 
4L  ta$ti04O0  4000 


2900-15 


OctOiMC  23,  1996 


AfMtiiAw  Gary  Cbrtaall 
_  Badiatlm  Safaty  Off ioar 


Radiologic  Haalth  Branch  -  loe 


to  ths  lattar  datod  Jam  24«  1993  ai^iod  ty  Gary  Qzten,  J^Hatlai 

wm  ^  A.  O _ ....  _  M.  m  .  * 


safaty  Qfieioer,  Liana  Hmtta  2900-15  1«  teraty 

6.  }t*3c\AA0L  7.  ram 


A.  Caalua  137 


B.  AnarielvsB  241:Ba 


C.  Cesium  13? 


7.  POnp 

A.  Sealed  Source  (Gulf 
Kuelear  Model  Vlrl) 

B.  Sealed  Source  (Qulf 
NUolear  ffadel  AmBe- 
71-1) 


aa  £o11m: 


A.  2  acurcea  not  to  ewrwl 
125  alUicurles  each. 

B.  4  BouroBs  not  to  exceed 
5  curies  each. 


C.  Sealed  Scurce  (Nuclear  c.  2  sources  not  to 


Bovirorenental  Ehgin- 
esrlrq  Model  CSV) 


10  microcurics  each. 


9.  Tay. 

A.  and  B.  To  be  used  as  oonpcnants  of  tools  for  oil  wall  loggii^. 

C.  To  be  used  for  instrumant  oallbration. 

10.  Radioactive  materials  nay  ba  used  et  tssiporaxy  job  eioes  or  cns  ^  ii  wi  1**10  in 
ar^  not  under  e)ecluaiva  faderal  juriadicticn  throughout  the  State  of 
Qilifomia.  Radioactive  naterials  may  be  pemanently  stored  only  at: 

(a)  4817  District  Boulsvard,  Baksrsfleld,  California 


i-or  th«  Sut«  Diptrtmint  of  H*tlth  Scrvlett 


JUna  30,  1993 


Mlelofto  Httie  a*ctl«l 

744  $  >liw,  etcraminw,  CA  aU14 


AfMV 


Otpawwigwi  o«  «*—»*»  fwKw 


RADIOACTIVE  MATERIAL  LICENSE 


Fog«  2  of _ 4_  ^agM 

UctnM  Numbw  2900~L5 


Supplementary  Sheet 


Amendment  Number. 


11.  itilA  llcanM  is  Mbjoct  to  an  annual  tm  for  scuroas  of  radioactiva  loatarlal 
authcriaad  to  bo  poaaaaead  at  any  ana  tina  aa  apaclfled  in  Itan  8  of  this 
llcanaa.  Iha  amual  faa  for  this  Uoanoa  la  raq^ilrod .  by  and  ocopitad  in 
aaaordanoa  vlth  Sactiona  30230-30232  of  tho  califoocnia  BMllatian  control 
Bagulationa  and  ia  alao  aubjact  to  an  annual  oaot-of-llving  adjuateent  purouant 
to  Sacticn  113  of  tha  California  Haalth  and  dafaty  Coda. 

12.  Radioactiva  Batarial  ahall  ba  uaad  by,  or  under  tha  8^parvioion  and  in  tha 
physical  praaanoa  of,  tha  follawlng  individuala: 


Gary  Oorball 
Dixie  L.  Craig 
David  Jackson 
WUllan  0.  Chrlaty 
Zblaniav  Bobinokl 
Craig  S.  Mwtnan 
Bailey  j.  ifcOuff 


Joaeph  L.  Nounan 
Miehaal  C.  Riddcr 
Stevan  R.  Robertl 
Ifirk  F.  Shaxplaaa 
David  lociCBrbia 
Richard  XaForta 


13.  E^osapt  aa  ^aoifioally  provided  othexwlBa  by  thia  lioanaa,  tha  lioenaaa  ahall 
lysaasa  and  uaa  radioactiva  material  deacribad  in  Itema  6,  7,  and  •  of  this 
licanaa  in  aooordanoa  with  atatananta,  reprasantationa,  and  prooaduraa  oontainad 
In  the  doeunwr^t*  Hjatad  balov.  iha  Dapartnant'a  ragulationa  <hall  govern  unless 
tha  atatamanta,  r^nresantatlons,  and  procedurta  in  tha  liueiwee**  appiioation 
and  oczTeqpcndanoe  are  mors  raatrictlva  thzui  tha  regulatlcna. 

(a)  Tha  application  with  attachmanta  datad  August  30,  1989,  signed  by  Joeaph  L. 
Mawnan,  as  modified  by  tha  latter  with  attachmanta  datad  August  3,  1990, 
signed  by  Gary  Oorball. 

(b)  Iha  latter  with  attachments  datad  Mixth  12,  1991,  algnad  by  Gary  Oorball. 

(c)  lha  latter  datad  OaoaBter  17,  1990  and  lattar  with  attachinant  reoeived 
March  14,  1991,  both  aignad  by  Gary  Oorball. 

14.  Tha  radiation  safety  officer  in  this  prograa  shall  ba  Cary  oorball. 


IS.  Sealed  aouroaa  deacribad  in  Subitana  A  and  B  of  thia  lioanaa  shall  ba  tasted  for 
laakaga  and/or  oontanination  at  intarvala  not  to  eacoead  8  montha. 

18.  Tha  following  individuala  are  authoriaad  to  oollact  wlpa  teat  aairplea  of  aaalod 
aouroaa  poasMsad  under  thia  lioanaa  using  laak  tast  kits  aooaptabla  to  tha 
Galifomia  Dopartmant  of  Haalth  Sarvioaa: 

(a)  Tha  Radiation  safety  Officer. 

(b)  Quallfiad  individuala  daalgnatad  by  tha  Radiation  Safety  officer. 


Sor  the  State  Daportmant  of  Health  Sarvicae 


Data: 


Jlina  30.  1993 


Rodoiopie  Health  arane 
R.O.  801943732 
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RAOIOACTIVf  MATERiAl  LICENSE  licoroo  Number  2900-15 

Suppl«m«ntary  Sh««f  Am#nam*nt  Ngmb«f:  15 


;7.  tsat  ramilu  atall  fa«  kipt  in  unit*  of  ndcrocurie*  and 

wlntal^  for  Inqpoctlon.  Aaocrd*  nay  b*  dlgpo—d  of  following  Dppartaent 
iMps^on.  An/  laak  tamt  nvwllng  th*  prwno*  of  0.005  aicrocurie*  or  axir* 
of  rnovabl*  ndioactlva  natarial  rtimll  b*  nportad  to  th*  Dnartaant  of  Haalth 
Sarvio**,  Radiologlo  Haalth  Branch,  744  P  straat,  P.O.  Boge  943732,  Sacraowto, 
a  94334-7320,  within  fiva  day*  of  th*  t#*t.  Thl*  raport  ahall  inolul*  a 
daaaription  of  tha  dafoctiva  ■oucoa  or  davioai,  ^  raault*  of  th*  tast,  artl  tha 
ocrractiva  action  takan. 


18.  Analytical  tast*  for  leakaga  and/or  ocntaninatlon  of  aaalad  acurcaa  ahall  be 
r^r^orwad  only  Iw  oerson*  spaciflcally  authorized  to  parfora  that  aarvioa. 

19.  Tha  lloensaa  la  authorized  to  oonduct  wall  logging  studiea  in  test  walls, 
subject  to  tha  following  raqulremantfi: 

I 

(a)  Tha  wall*  ahall  ba  eased  frcn  tha  aurfaoa  to  level*  below  all 
potable  Mitar  zone*.  If  tha  wall*  taaaimta  within  potabla  water  tcnea, 
tha  casing  Aall  fa*  aaalwl  ah  th*  bottoz.  lha  easing  ahall  ba  proven 
intact  ly  oethcd*  aooi^jtebla  to  tha  OEpattaaenb.  If  tha  valla  are  not 

a-^  eased,  thay  ahall  not  panatrata  potabla  water  zone*  and  shall  ba  proven 

Intact  ly  aathods  aoeaptabla  to  tha  D^artnant.  Konpotabla  water  1*  * 

defined  aa  having  greater  than  3000  milligtwna  par  litar  of  total  dissolved 
■ollda  or  tha  water  is  deemed  to  be  otherwise  norpctable  by  the  preeenoe  of 
tcsclo  materials  as  established  by  state  or  federal  regulatory  agencies. 

(b)  The  lloensee  ahall  maintain  availabla  for  inspection  euch  records 

as  naoasaacy  to  establish  oonplianc*  with  ratguiranents  of  thla  * 

condition  for  all  radioactive  material  introduced  into  teat 
walls.  These  records  shall  include  the  kinds  and  amounts  of 

radioactive  materials,  date*  introduced  into  tast  wells,  and 
locatlan*  and  identification*  of  th*  tast  wall*.  Thes*  record* 

■hall  b*  malntainod  sul^ect  to  inspection  at  the  wall  site  for 

th*  duration  of  th*  work  at  th*  sit*  and  at  th*  address  Sfpecified  * 

in  Oondition  10(a)  following  ccRplation  of  such  work. 

20.  Each  acurca  holder  and  logging  tool  containing  radioactive  matarlels  shall  bear 
a  legible  and  visible  marking.  Tha  markirg  ahall  bear  tha  oonvantional 
radiation  aymbol  and  tha  following  wording:  17  POUND  -  DANGER  -  PADlQAcnVB  - 

00  NOT  HANDLE  -  NOTIEY  CIVIL  AUIHORITIES.  » 


P.O.  Box  943732 

r*4  949a4>7330 


««0 


U/W  '  A 


RAOiOACnVE  MATERIAL  LICENSE 
luppl«m«ntary  Sh««t 


21.  Itw  llosnMP  Aall  rqport  ky  tPli|horw  within-  24  houra  to  tho  D^partioBtit  of 
Haalth  SorvioH  cr  to  tho  naaroat  fiald  off  loo  tho  loos  or  potorrtial  abondlonaont 
dm(H)olo  of  ary  aoalad  oouroo  oontolnlrg  lloonaad  inatarial.  In  addition,  a 
vorittan  tofioct  aholl  bo  aubBdttad  within  30  daya  for  tho  loot  or  abandonod 
oouroo  which  aholl  ineludo  infoRnatlon  rogazding  laotcpo,  amount,  location, 
dapth,  nothod  of  linmbi  ligation,  aaaling,  placaidirg,  and  notationa  to  bo  placed 
in  public  rooorda. 
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Canal  Creek  Area,  APG-EA,  Maryland 
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QUALITY  ASSURANCE  PROJECT  PLAN 
U.S.  ARMY  ABERDEEN  PROVING  GROUND.  EDGEWOOD  AREA 
CANAL  CREEK  AREA  GROUNDWATER  MONITORING  PLAN 


George  Moore  I 
Quality  Assurance 
Jacobs  Engineenng  Group.  Ir»c. 


Francine  Gordon  / 

Prefect  Manager  ^ 

Jacobs  Engineering  Group,  Inc. 


Robert  Paquette 
Task  Leader 

Jacobs  Engineering  Group,  Inc. 

Mark  Montgomery  &  (]  I  [ 

Battelle  Environmental  Management  Operations 


John  Wrobel 
Project  Officer 

U.S.  Army  Aberdeen  Proving  Ground,  Edgewood  Area 
Directorate  of  Safety,  Health,  and  Environment 


